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Summary

Project I&on: Studies of Imagery

Francis J. Di Vesta

In collaboration with

G. Susan Gray, Gary Ingersoll, Steven Ross, and Phyliis Sunshine

Technical Problem

This was a program of researeh consisting of seven studies in

which were investigated the interactions between imagery-ability and

experimental treatments that parallel instructional procedures. The

general orientation was to extend the studies of imaginal and verbal

ceding systems of learning, operationally defined in terms of stimulus

attributes (i.e., concreteness and abstractness) or instructional sets

(i.e., imaginal vs. verbal processing) to include individual differences

in symbolic habits. Thus, all of the present studies took into account

the learner's ability to use the imaginal strategy, which was called

imagery-ability, as the primary individual difference variable. Under-

lying this series of systematic studies was the reasoning that

imagery-ability (i.e., high- and low-imagery) could be related to the

attributes of stimuli (i.e., rated-imagery), or to the processes

employed by the learner in acquiring, storing, and retrieving information

(i.e., imaginal vs. verbal processing).
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General Methodology

Initially, a series of three experiments were conducted in an

attempt to repr.cate those conducted by Stewart (1965). In two of the

studies the task materials were presented pictorially and'verbally in

contrastive treatments. In one of these two studies we examined the

ability of high- and low-imagers to transfer material, learned via

pictnres and verbalizations, to new situations while in the other we

examined the learner's ability to recall material presented via the two

methods. In the third replication study, the influence of concrete

and abstract verbal stimuli (rather than pictures and words) as variables

affecting rate of acquisition and recall was investigated. A factor

analytic study attemptd to clarify the relationship between subjective

reports and objective tests of imagery aGility. In a fifth study we

investigated, emaerimentally, the interaction betA.e.en pictorial and

verbal contexts of material to be learned on subsequent ability to

transfer to new situa-,Aons by high- and low-imagers. A sixth study was

designed to examine the effect of imagery-ability in acquiring informa-

tion from tasks in which the noun-adjective relationship in paired-

asso'ciates waS Varied accorAing tO relatiOnship betWeen stimuli and

,

responSes (i.e.,.noun adjective vs. adjective-noun sequence) and

concreteness of the stimulus or response. In the'seventh study the

effectiveness of verbal and imaginal processing 1y high- and low-imagers

was investigated.

Technical Results

In general, the results provided support for Paivio's (1970)

two-stage model of associative learning as follows: The meanings of
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concrete words are learned via direct experience and intraverbal

experience. Accordingly, they evoke both images and ve-zbal responses.

The meanings of abstract words, on the other hand, are learned primarily

by association with other words, and, hence, elicit primarily verbal

responses. Thus, imaginal processing is more effective for the processing

of concrete words and verbal processing is more effective for the

processing of abstract words.

Another conclusion, from these investigations, was that

imagery-ability, as measured in these studies, reflects the ability of

the learner to process the Information by verbal or by imaginal

strategies. There wa6 little or no evidence that imagery ability

reflected a sensitivity on the part of the learner to profit from

pictorial or verbal stimuli, per se., as suggested by Stewart's (1965)

studies. Nevertheless, the acquisition cf all learners was facilitated

mure by pictorial than by verbal presentations. An interesting adjunct

to this conclusion was that the picture-word order was always more

favorable for learning, transfer,

order. Furthermore, over several

and recall than

trials, varying

presentation of a picture, then its verbal label,

was the word-picture

the modality (e.g.,

and then the picture

again) facilitated recall to a greater extent than retaining the same

modality (e.g., presentation of a picture) on all trials. Finally,

the factor analytic study indicated that the verbal-ability and

imagery-ability factors were orthogonal rather than

tests based on subjective reports of ability to use

was related primarily to social desirability rather

bi-polar. Imagery

imaginal processing

than to objective

tests of tmagery ability. This latter finding undoubtedly accounts for

some of the failures to identify relationships between individual



differences ft imagery-ability and ability of the person to profit from

pictorial versus verbal materials either in terms of rate of acquisition

or in terms of the facilitation of memory, but is not an exclusive reason.

Educational Implications

The implications of the results of these studies are, in all cases,

more or less self-evident, if we are permitted to extrapolate from

experimental to classroom settings. Thus, to mention a few implications:

Imagery-ability can be measured from tests involving manipulation of

objects in space. The acquisition of new concepts can be facilitated

by providing direct experience prior to the provision of a label,

Variations in the modality of stimuli tends to facilitate the recall of

the material learned. Finally, imagery-ability means just that; high-

imagers do use imaginal processing more effectively than do low-imagers,

Conversely, low-imagers are severely handicapped when they are forced

to employ imaginal strategies rather than verbal strategies. This

finding impli, that in adapting to this individual difference, high-

imagers can be taught by methods vhich capitalize on imaginal processing

(e.g., instruction which involves graphic displays) while low-imagers

might be taught by methods which employ verbal processing (e.g.,

instruction via lecture methods).

Imelications'for Further Research

These studies indicate that the study of aptitude by treatment

interactions with imagery would be most fruitful if the research

strategy were to emphasize the nature of imaginal processing. Certainly,

more needs to be known about the effects of the pictorial-labeling

sequence in instructional strategy. However, as important is an
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understanding of the differences between verbal and imaginal procEssing.

It would appear that the techniques employed in the present studies, with

but some slight modification such as time-sampling could provide further

insights into the way materials are transformed by the subject.

References

Paivio, A. On the functional significance of imagery. Psychological
Bulletin, 1970, 6, 385-232.
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The Recognition and Recall by High and Low Imagers

of Stimuli Presented as Words and as Pictures

Francis J. Di Vesta

In an investigation by Jenkins (1963) as cited and described by

Stewart (1965) Ss were presented a series of pictures and words. Then,

on a subsequent task, the Ss were presented either pictures, words, words

associated with pictures seen on the first presentation, and pictures

associated with words seen on the first presentation. The S's task was

to indicate which of the items in the second series he had seen on the

first series. The results demonstrated that pictures were easier to

recognize than words, or stated conversely, more errors were made in

recognizing words than were made in recognizing pictures. In addition,

pictures were mistaken for words less often than words were mistaken for

pictures seen before. These findings suggest the greater generalization

of words over pictures. Indeed, the authors'labeled the tendmcy to

make more errors with words than with pictures as a case of response

generalization.

In a follow-up study, Stewart (1965) modified the procedures used by

Jenkins, et al. and extended their study by investigating the differences

performance on the recognition task between high and low imagers. The

individual differences were defined by scores on the Spatial Relations

sub-test of the Differential Aptitude Test Battery (Bennett, Seashore, &

Wesman, 1963) and by the Space Thinking (Flags) Test (Thurstone and
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Jeffrey, 1959). Stewart summarized her results as follows:

. . . The pictures were recognized with significantly fewer errors

than words. Presenting the items as pictures benefited the high imagers

to a greater extent than it did the low imagers; at the same.time, both

groups were aided significantly [by the pictorial representations]. There

was some [emphasis ours] evidence that high imagers were more likely to

code a word as a picture than were the low imagers; and vice versa, the

low imagers were more likely than were the high imagers to-remember or

code a picture as a word" (Stewart; 1965, p. 74).

The Importance of these findings is in the suggestion that learning

materials tend to be coded in the same form they were received by the S.

In addition, recognition based on percepts appears to be'easier than that

based on symbols. Furthermore, there appears to be a tendency for high

and low imagers to code materials in different ways. thereby also affecting

the retrieval of information. Nevertheless, the theoretical implications

of Stewart's results for retrieval are far from clear.

Because of its implications for understanding the processing of

incoming information as well as for understanding the interaction between

aptitude and individual differences, Stewart's StUdy was-replicated as

well as extended in the present.study. The.first phase of the S's

participation was identical to that required of S8 in Stewart's study.

That is, following an initial presentation of the word and.picture

stimuli, the materials.were presented again, in.varying relationships to

those'presented originally, and the S's task was to identify those'he

could recognize as having been presented before. In the second task,

which immediately followed.the recognition series, the materials on

the first task were again presented after which the S,was required to'
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recall as many of the items presented in any order he chose; that is the

free recall procedure was used. As a replication of Stewart's study the

recognition phase of the present study was intended to provide another

test of the hypothesis that the coding basis is the form in which the

stimuli are presented (i.e., most of the correct responses were expected

to be'in the form they were presented initially). As an extension of

Stewart's study, the present study permitted an examination of the

hypothesis that material is retrieved according to the dominant.basis of

encoding as it is influenced by whichever strategy is reflected in his

imagery scores. Thus, it was expected that pictorial material would be

encoded more easily than verbal material by high imagers. While the same

effects were hypothesized for low imagers (because evidence from earlier

studies suggest that pictorial stimuli are learned and-recalled more

easily than verbal stimuli) it was expected that the difference would not

be as great as it would be for high imagers. Furthermore; it was expected

that the retrieval preferences of high Imagers would be reflected in

clustering during recall of pictorial materials to a greater extent than

of verbal materials.

Method

Design

The Sswere administered a list of 50 words randomly assorted with

50 pictures representing common objects (Presentation Trial: I). They

were then presented another list (Recognition Trial) consisting of 25

words seen before (WW), 25 pictures seen before (PP), 25 words seen as

pictures (PW), 25 pictures seen as words (WP), 25 pictures never seen,

either as pictures or words, On the presentation trial (NP), and 25 words
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never seen, either as pictures or words, on the presentation trial (NW).

The Ss task was to indicate which items they had seen before, as pictures

or as words, and which items had not appeared before. They were then

readministered the first list (Presentation Trial: II) after which they

were given a 5-min. recall period in which they were to record as many

items as possible via free-recall, from the Presentation list. The

primary, though not exclusive, analyses were made-of PP and WW items

correctly recalled in the Recognition Trial and of PPP and WWW items

correctly recalled in the Recall Trial. Sex of subject and levels of

imagery were included as variables in some of the analyses.

Sub ects

One-hundred and four female and 80 male educational psychology

undergraduates served as.Ss.in the experiment. From this group.the data

for groups (n = 25) of men and women high- and low-imagers were selected

for analysis. All Ss were informed that the present study was one.of

several related experiments and that attendance at all sessions was

mandatory.if credit toward the course grade was-to be received.

Measures of Individual Differences.
_

A battery of tests designed to measure imagery ability, verbal

ability, and automatization was administered to the entire group.of Ss.

The tests for measuring imagery consisted of the Flags.Test (Thurstone.&

Jeffrey, 1959), the Spatial Relations.Test (Bennett, et al., 1963), and

the Gottschaldt Figures Test as described by Thurstone'(1944). Verbal

ability was measured by a vocabulary test (designed especially for this

study by selecting items from existing intelligence tests) and by the

College Entrance Examination Board Scholastic Aptitude Test: Verbal

;
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(1962-1963). Automatization was measured by the Stroop Color-Word Test

ae described by Thurstone (1944) and by an automatization test described

by Broverman, Klaiber, Kobayashi, and Vogel (1968). The socres on these

tests were standardized for the groups of males and females separately

and ::he resulting T scores for tests compr:Laing a given factor were

summed and averaged. The data for the 25 males and 25 females with high

scores and the 25 mles and 25 females with low socres on these factors

were employed in analyses involving aptitude by treatment interactions.

The average raw scores for these groups are presented in Table 1. More

detailed information on these tests and relationships with other tests

administered in the same battery are described in a report by Di Vesta,

Ingersoll, and Sunshine (1971).

The analyses presented in this paper are based only on high and low

imagers. Other analyses based on high and low automatizers and high

and low verbal ability had also been made, In addition, analyses had been

made of high and low imagers selected according to the procedure described

by Stewart (1965) using only the Flags and Spatial Relations Tests.

However, these latter analyses either yielded no effects of consequence

or added no further information to the results of the analyses based

on the factor scores for Imagery. Accordingly, the results of those

analyses are not reported here.

Materials

A pool of 300 words from Stewart's (1965) study was used as a basis

for preparing stimulus materials. All words were common concrete nouns.

Each word had a picture as its counterpart. There were three 100 item

lists prepared for Presentation Trial: I. Each list consisted of 50
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Table 1

Means of Raw Scores For Men and Women on Tests Comprising Imagery,

Verbal, and Automatization Factors in High and Low Groups for Each Factora

Tests Women Men

Low High Low High

Imagery Factor
b

Flags 71.17 121.35 92.64 123.40

Spatial Relations 49.33 88.30 54.00 92.52

Gottschaldt (Total) 27.87 44.35 27.16 46.28

Vocabulary 20.08 18.52 15.88 19.44

SAT (Verbal) 552.23 517.75 478.81 509.45

Verbal Factor

Vocabulary 15.28 22.16 14.12 21.48

Reading 13.04 19.60 14.24 19.68

SAT (Verbal) 441.64 581.60 441.60 557.24

Automatization
b

Stroop (Color-word score) 77.71 114.00 85.76 129.92

Automatization 46.33 62.76 48.64 62.48

Vocabulary 20.86 18.00 18.76 17.16

SAT (Verbal) 572.83 492.64 515.50 500.61

a
N = 25 in each group.

Vocabulary and SAT (Verbal) scores are presented for these groups to

indicate any.relationships with the factor tests. Only the differences

between high and low automatizers (women) on SAT Verbal scores were

significant-(E < .01).

12



picture and 50 word stimuli compiled by the random selection of items

without replacement from the total pool of words or pictures. Within

each list for the Presentation Trial no picture was represented by a

word duplicating it. This procedure resulted in three unique lists.

Each of the three lists for the Recognition Trial was constructed

to correspond with one of the three series for the Presentation Trial: I.

A given list consisted of 150 stimuli, 75 of which were pictures and 75

were words. The items were selected so that half (i = 25) of the word

stimuli used in the Presentat.ion Trial: I were maintained as words for

the Recognition Trial while the other half (n = 25) were represented

pictorially. Similarly, half (n = 25) of the original pictures were

maintained as pictures for the Recognition Trial while the other half

(in = 25) were represented as words. The remaining 50 items were divided

equally between words and pictures none of which had either verbal or

pictorial counterparts in the rest of the list; nor had these 50 items

been sPen, in either form, on Presentation Trial: I. Thus, each

Recognition list consisted of 50 stimuli (25 words, 25 pictures) in the

form originally seen on the Presentation Trial: I, 50 stimuli in converted

(associated) form, and 50 stimuli previously unseen (new), 25 of which

were pictures and 25 of which were words. The stimuli were ordered

randomly, via reference to a table of random digits, within the lists.

Procedure

The task was administered to Ss in groups varying in number from

2 - 8. However, each S worked individually and at separate locations

(every other seat) in a room approximately 3 x 5 meters in size. The

Ss were seated opposite a large screen and were informed that they

13 17



wouAd be participating in an experiment on memory. They were told that

a series of slides, showing pictures and words, would be projected onto

the screen and that their task would be to study the slides and attempt

to remember as many items as possible. Following these instructions,

one of the three Prnsentation Trial lists, selected at random, was

projected at a rate of 3-sec. per slide.

Immediately after Presentation Trial: I the Ss were provided with

an answer sheet on which were spaces for indicating -zhether a slide to be

presented on the Recognition Trial had been seen on Presentation Trial: I

and, if so, whether it had been seen as a picture or a word. Each slide

on the Recognition trial was presented at a rate of 8-sec. per slide.

The S was informed that his task on the Recognition Trial was to decide

whether the item on the slide a) was completely new, i.e., it was not

seen in the presentation series either as a picture or a word; b) was

seen preViously as a word or; c) was seen previously as a picture, and

to mark his (or her) answers accordingly on the answer sheet. The Ss

were not told the proportion of slides represented in each category.

Although guessing was encouraged where the S was uncertain, E also

expressed the need for rapid and accurate decisions. In order to aid

the S in keeping his place, the slides for the RecOgnition Trial Tiere

ordered numerically and E called out the number of each slide as it

appeared on the screen.

Alter the Recognition Trial was completed, Presentation Trial:II,

consisting of the same series as Presentation Trial: I, was administered.

The Ss were instructed to study each item carefully and to retember as

many items as possible. At the completion of the slide presentation,

blank sheets of paper were distributed for the Free-Recall-of all items

14



(whether picture or word) that the S could remember from Presentation

Trial: II and in any order he chose. The Ss were not required in the

Recall Phase to indicate whether the item recalled had been presented as

a picture or a word during Presentation Trial: II.

Results

The primary dependent variables, based on responses to the Recognition

Trial, were: a) the number of items recalled and labeled correctly; and

b) the number of items said to have occurred as words or pictures on

Presentation Trial: I when in fact they had not been presented at all.

The dependent variable based on responses to the Free-Recall task was

the number of items, presented as words or pictures on Presentations

I and II, that were recalled correctly. Pairs of pictures or of words,

scored as adjacencies, were used as measures of clustering in further

analyses.

All analyses of data were made by a mixed analysis of variance

design. However, the variables used differed from one analysis to

another. Typically, the between-subjects variables were the randomize-

tions of the items (Item Series), Imagery Ability, and Sex of subject.

The within-subjects variables for analyses of responses made on the

Recognition Trial consisted of the Form of the Stimuli on the Presentation

Trial: I and the Fonn of Stimuli on the Recognition Trial. In addition,

the analyses of responses on the Free-Recall Task included the form of

the stimuli on the Presentation Trial: II as another within-subjects

variable. Inasmuch as it was virtually impossible to interpret significant

main effects or interactions involving the Item Series, their occurrence

will be noted in the reporting of results without further comment.

19
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Recosnition

The analyses of the number of items correctly recognized on the

Recognition Trial by female High and Low Imagers are summarized in

Table 2. The parallel analysis for the male High and Low Imagers are

summarized in Table 3. In both tables comparisons have been made

between combinations of words and pictures shown on Presentation Trial: I

and the Recognition Trial. Thus, words on both trials (WW) have been

compared with pictures on both trials (PP); new words (NW) of objects

(i.e., a new set of words was presented on the Recognition Trial the

items of which had not appeared either as words or as pictures on the

Presentation I trial) were compared with new pictures (NP) on the

Recognition Trial and words on Presentation Trial: I followed by pictures

on the Recognition Trial (WP) were compared with pictures followed by

words (PW).

In these analyses the main effects of Item Series was significant

only for the comparison of responses by male Ss to the WW and PP stimuli

(F [2,54] = 3.84, 2. < .05). However, Item Series interacted with Imagery

Level in the comparison of responses by female Ss to the WW and PP

stimuli (F [2,54] = 5.04, p < .05) with Form of Stimuli in the comparison

of responses by male Ss to the NW and NP stimuli (F [2,54] = 4.90,

.E< .05).

The most important and clear cut effects to be noted in these results,

however, are in the comparisons between Form of Stimuli. In all analyses

(see Table 2) the differences were highly significant (2. < .001). As

shown in Table 4, for both men and wqmen.Ss, performance on PP stimulus

combinations was more accurate than on the WW combinations; performance

20
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Table 2

Summary of Analysis of Variance of the Number of Items Correctly Recognized

On the Recognition Trial by Women High and Low Imagers

Between Subjects df

WW vs.

MB

20.03

3.68

100.80

20.02

PP

F

1.00

0.18

504b

Comparison

NW

MS

vs. NP

F

.02

.08

.17

WP vs.

MS

PW

0.55

0.36

1.69

Item Series (A) 2

Imagery Level (B) 1

A x B 2

Error (b) 54

.41

2.13

4.35

25.90

10.68

7.01

32.60

19.26

Within Subjects

Form of Stimuli (C) 1 516.68 8236d 1.63.33 19.81
d 156.41 14.45

d

A x C 2 12.70 2.03 36.26 440b
9.16 0.85

B x C 1 6.08 0.97 10.80 1.31 9.08 0.84

AxBxC 2 7.30 1.16 1.08 0.13 9.03 0.83

Error (w) 54 6.27 8.24 10.83

a
< .10

2. < .05

< .01

< . 001
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Table 3

Summary of Analysis of.Variance of the Number of Items Correctly Recognized

on the Recognition Trial by Male High and Low Imagers

Between Sub ects df

WW vs.

MS

PP

F

Comparison

NW

MS

vs. NP

F

WP vs. PW

MS

Item Series (A) 2 99.99
b

3.84 7.06 0.19 49.03 1.56

Imagery Level (B) 1 2.41 0.09 33.21 0.97 116.03 3.69a

A x B 2 12.86 0.49 87.86 2.41 21.73 0.69

Error (b) 54 26.03 36.43 31.43

Within Sub ects

Form of Stimuli 1 715.41 56.85' 69.01 10.09d 145.20 15.21
d

A x C 2 26.66 2.12 35.51 490b .40 0.04

B x C 1 1.86 0.15 .01 0.00 3.33 0.35

AxBxC 2 8.18 0.65 7.11 1.04 10.03 1.05

Error (w) 54 12.58 6.84 9.55

a
< .10

< .05

2. < .01

< .001

18
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Table 4

Mean Numbers of Correct Responses on Recognition Trial

Form of Stimuli on

Presentation I.and

Recognition Trials

Sex of Subject

Men Women Row Means

Word-Word 15.83 17.08 16.46

Word-Picture 15.72 17.23 16.48

Picture-Word 17.92 19.52 18.72

Picture-Picture 20.72 21.23 20.48

None-Word 17.87 18.83 18.35

None-Picture 16.35 16.50 16.43

23
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on the PW order of presentation was clearly better than on the WP order;

and new words (NW) were recognized more accurately as not having appeared

on the presentation trial than were new pictures (NP). In every case,

without exception, the performance of women on these tasks exceeded the

accuracy of the performance of men.

Similar analyses of recognition errors are summarized in Table 5.

The reader should note that these analyses are not of mere incorrect

recognitions which would be only the difference between actual and

possible correct responses. Instead, this analysis is of the errors

made in labeling a stimulus on the Recognition Task as having been

presented as a word or picture or Presentation Trial: I or as not having

been seen on Presentation Trial: I. If a picture on the Recognition

Trial was said to have been presented as a picture on Presentation

Trial: I, when indeed, it had been presented as a word, this was called

a word-picture error (WPER). If a word presented on the Recognition

Trial was said to have been presented as a word on Presentation Trial: I

when it actually had been presented initially as a picture, this was

called a picture-word error (PWER). NWER and NPER refer to errors in

which a word or picture appearing on the Recognition Trial were incorrectly

recognized as having been presented on Presentation Trial: I. Thus,

NWER errors refer to the number of times an S said that a word had

appeared on Presentation Trial: I as either a word or picture when it

had not been so presented; conversely, NPER errors refer to the number

of times an S said that a picture had appeared on the Presentation

Trial: I as either a word or picture when it had not been so presented.

The analyses summarized in Table 4 yielded significant main effects

due only to comparisons between Form of Stimuli. The comparison of WPER

20
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with PWER errors yielded F (1,54) = 5.75, k < .05 for data based on

responses of female Ss. Though this main effect was not significant

for male Ss, there is some indication that the Item Series may have some-

how been influential in this regard inasmuch as the interaction of Item

Series and Form of Stimuli yielded F (2,54) = 4.10, z < .05 for data

based on male Ss. The comparison of NWER and NPER were clearly the same

for female and male Ss since the analyses yielded F (1,54) = 62.34 and

F (1,54) = 64.96, respectively, both of which are highly significant

(2. < .001).

The means for these comparisons are presented in Table 6. There

it may be seen that there were relatively more errors caused by

mislabeling a word on the Recognition Trial when it had been presented

initially as a picture, than in mislabeling a picture on the Recognition

Trial when it had been presented as a word on Presentation Trial: I. A

major error of the Ss was to indicate that a word presented on the

Recognition Trial had been presented on the Presentation Trial: I when

it had not been. The data related to these findings support those

reported by Stewart.

Free Recall

The analyses of variance of the number of items correctly recalled

on the Free-Recall task are summarized in Table 7 for the data based

on the responses of female Ss and in Table 8 for data based on the

responses of male Ss.

The result of primary interest in these analyses is the. effect clue

to the interaction of Imagery Levels with Form of Stimulus on Presentation

Trial: I. This effect yielded F (2,108) = 3.10, z< .05 for the data

2
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Table 6

Mean Number of False Recognitions on the Recognition Trial

by Men and Women High and Low Imagers

Presented on

Presentation

Trial: I and

Described on

Recognition Trial

as having been

Low Imagers High Imagers Total

Recognition presented on Men Women Men Women Men Women

Trial as: Presentation I as:

Word-Picture Picture 5.17 2.90 4.03 3.17 4.60 3.03

Picture-Word Word 5.03 3.53 4.83 4.27 4.93 3.90

Not Presented Word 11_63 9.80 10.27 10.60 10.95 10.20

Not Presented Picture 5.23 4.60 4.43 4.33 4.83 4.47
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Table 7

Summary.of Analysis of Variance of the Number of Items Correctly Recalled

on the Free-Recall Task by Female High and Low Imagers

Between Sub ects df MS

3.85

25.60

1.61

0.35

2.30

0.15

Item Series (A)

Imagery Level (B)

A x B

2

1

2

Error (b) 54 11.11

Within Subjects

Form of Stimuli on Presentation I. (C) 2 3561.20 602.74 IL< .001

A x C 4 47.97 8.12 p_< .01

B x C 2 18.31 3.10 IL< .05

AxBxC 4 1.58 0.27

Error (w1) 108 5.91

Form of Stimuli on Presentation II (D) 1 5.38 1.43

A x D 2 18.04 4.78 IL< .05

B x D 1 1.88 0.50

AxBxD 2 1.64 0.43

Error (w2) 54 3.77

C x D 2 18.43 2.97 IL< .10

AxCxD 4 24.87 4.01 II< .01

BxCxD 2 4.80 0.78

AxBxCxD 4 1.90 0.31

Error (w3) 108 6.20

8
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Table 8

Summary of Analysis of Variance of the Number of Items Correctly Recalled

on the Free-Recall Task by Male High and Low Imagers

Between Sub ects df MS

1.27Item Series (A) 2 14.17

Imagery Level (B) 1 96.10 8.61 2. < .01

A x B 2 .98 0.09

Error (b) 54 11.16

Within Sublects

Form of Stimuli on Presentation I (C) 2 2786.32 391.47 2. < .001

A. x C 4 31.77 4.46 2. < .01

B x C 2 47.11 6.66 .E< .01

AxBxC 4 8.77 1.16

Error (w1) 108 7.12

Form of Stimuli on Presentation II (D) 1 1.11 0.28

A x D 2 8.30 2.08

B x D 1 2.18 0.55

AxBxD 2 7.15 1.79

Error (w2) 54 3.99

C x D 2 8.05 1.75

AxCxD 4 3.82 8.31

BxCxD 2 .29 0.06

AxBxCxD 4 .92 0.20

Error (w3) 108 4.60

29
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based on the responses of women Ss and F (2,108) = 6.66, p. < .01 for

the data based on the reeponses of men. In addition the main effect

associated with Imagery Levels for men yielded F (1,54) = 8.61, It< .01.

In Table 9 it can be seen that the women recalled more items than

men after Presentation Trial: II. However, of more interest is the

finding that recall a) is directly related to the form of stimuli on

the two presentations and b) is affected by the form of the stimuli on

the recognition trial. Thus, W-W presentation (i.e., word on Presentation

Trial: I and Presentation Trial: II, disregarding the form on the

Recognition Trial) results in poorer performance than a P-P prccentation

as can be seen in Table 10. However, either W-W or P-P presentations,

when interpolated with the other form on the Recognition Trial (thx4a,

either WPW or PWP) results in better free-recall than when the same

form is used in the Recognition Trial (that is, either WWW or PPP).

The data presented in Table 11 are related to the interaction of

Imagery Levels with the Form of Stimuli on the Presentation Trials.

There it can be seen that High Imagers (both men and women) recall more

items, in general, than do Low Imagers. However, in both groups (that

is, men and women) High Imagers recall more items depicted pictorially

than do the Low Imagers. These data, however, must be interpreted

cautiously. The direct relationship between the difference in word

and picture recall and the total recall scores (or either word or picture

recall scores singly) suggests that Imagery Levels may be reflecting a

general intellectual factor. Consequently, the data may simply imply

that the person with the higher ability is able to profit more from the

optimal treatment which, presumably, is the pictorial presentation of

stimuli.

30
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Table 9

Mean Numbers of Correct Respons3s Recalled on Free-Recall Trial

As a Function of the Effect Due to Form of Stimuli on Presentation Trials

Form of Stimuli on Sex of Subject

Presentation Trials Men Women

Words 8.78 9.71

Pictures 10.08 11.24

New* 1.15 1.13

These are intrusions from the Recognition Trial. These words or

pictures were present on the Recognition Trial only and were not

present on either Presentations I and II.

31
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Table 10

Mean Number of Correct Responses on Free Recall Trial

Form of Stimuli on Presentation Trial: I,

Recognition Trial, and Presentation Trial: II

Sex of Subject

Men Women

Word-Word-Word 8.55 9.20

Word-Picture-Word 9.02 10.21

Picture -Picture-'icture 9.83 10.97

Picture-Word-Picture 10.32 11.51

None-Word-None .98 1.00

None-Picture-None 1.33 1.27

32
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Table 11

Mean Number of Items Correctly Recalled by Men and Women High and Low Imagers

On Free-Recall as a Function of Form of Stimuli on Presentation Trials.

Form of Stimuli

on Presentation Trials

High Imagers

Men Women Total Men

Low Imagers

Women Total

Words 9.63 10.08 9.86 7.93 9.33 8.63

Pictures 10.98 11,83 11.40 9.17 10.65 9.91

Not Presented 0.95 0.97 0.96 1.37 1,30 1.33

Diff (p-w) 1.35 1.75 1.55 1.24 1.32 1.28
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A final analysis was made of the proportion of adjacent pictures or

words in the free-recall task. These were computed simply by dividing

the number of observed pairs of pictures or words by the number of

possible pairs of pictures or words respectively. None of the main

effects or interactions involving these data were significant (R.> .05).

However, since the trends for the interaction between Imagery Level

and Form of Adjacent Pairs were very similar to those reported for

similar data by Stewart (1965) they are presented in Table 12. The

reader should note that this interaction is based on data for all Ss and

not just extreme groups used in previous analysis. The interaction

yielded F (1,116) = 2.63, < .20 > .10. If this finding can be

considered a reliable one:since it replicates Stewart/s findings, it

implies that Low Imagers tend to organize (retrieve) Materials presented

in verbal form more efficiently than materials presented in pictorial

form. On the other hand, the data for high Imagers imply greater

organization of pictorially presented materials than of verbally

presented material.

Discussion

This experiment has clearly replicated the earlier findings by.

Stewart (1965) with regard to the recall of materials presented in

picture and word forms. In addition, it provides clear evidence for

the differential performance of men and women on the kinds of tasks

that were used. On the other hand, though there was.some slight evidence

that Ss classified as high and low Imagers perform differently on materials

presented in picture or word forms the data can only be considered as

suggestive.
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Table 12

Proportions (Observed/Possible) of Adjacent Pictures or Words

in the Free-Recall of High and Low Imagers

Imagery Level

Proportion of

Word Pairs Picture Pairs

Low .14 .12

High .12 .18

35
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Perhaps the most important implication of the present study is to

be obtained from an integration of the findings from the recognition and

free-recall phases which suggest the relative roles of imaging and

labeling in storage and retrieval processes in memory. Since pictures

were more frequently recalled than words there is the implication that

words, as highly generalized symbols, refer to idealized attributes or

qualities and consequently create more interference in recall than do

pictures. Speculation regarding the specificity of the referent for

pictures has been made in the introduction to this paper. Since pictures

are relatively more distinctive than words it can be assumed they will

suffer less from interference during the Recognition Trial.

The findings also clearly imply that the picture-to-word order

results in more correct identifications than the word-to-picture order.

This effect may be the vesult of factors associated with developmental

processes, i.e., Ss in the college culture have had more experience in

providing verbal labels for pictures than in providing images for words.

Nevertheless, for whatever reason, the finding that providing a label

for a picture does facilitate recognition more than providing a picture

for the word is a clear and reliable one. It would appear, by way of

explanation, that the verbal response was included in responses to the

picture but the percept or imaginal (picture) response was less likely

to be included in responses to the verbal label for the referent. This

explanation indicates that redundancy on the Presentation, Recognition,

and Recall Trials (e.g., word-word or picture-picture) is not as efficient

for recall as is bi-modal presentation. These explanations also apply

to the findings that new words are more easily recognized than new

pictures. Thus, because there are fewer words and more pictures
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incorporated into the S's memory during the first presentation, there will

be less interference to new words than to new pictures.

In general, the findings from the present study Imply that materials

are received first as Images and then verbally labeled for storage. If

this assumption is correct, it would also be expected that the picture-

word order of presentation would yield more correct responses in free

recall than the word-picture order of presentation, because the latter

requires S to perform an additional operation of reversing the order.

The picture-word order should also be superior to the picture-picture

order which does not provide for labeling thereby hindering effective

storage, or the word-word order which does not provide a percept to make

the label easily discriminable (less generalized). These assumptions

were provic:.ed substantial support in this study. The findings are

especially interesting since the PPP was not the most efficient order

of presentation as would have been suggested if only the Ss' performance

on the recognition trial had been investigated.

The aforementioned findings and assumptions imply a dual proceds in

retrieval of information. On the one hand, recosnition depends on the

distinctiveness of percepts, in which case the pictures are more easily

identified than words. On the other hand retrieval depends on encoding

processes or the strategy by which materials are stored, in which case

the picture which has been labeled by a word is more easily retrieved

than words followed by words (which are subject to interference); or

than words followed by pictures because pictures presumably add little

to the distinctiveness of a generalized symbol; or than pictures followed

by pictures because images or percepts are retained only for brief

periods of time unless they are labeled..
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The superiority of the female Ss recall over the males recall is

undoubtedly due to factors associated with developmental processes. It

is too early to say what the nature of the factors that account for this

differential performance might be.

None of the results of the present study provided support for

Stewart's (1965) findings which she summarizes as follows:

"High imagers were superior to low imagers in picture recognition

but inferior in word recognition. Though the picture recognition was

significantly better for both types of Imagers than was the word

recognition, the high imagers benefitted to a greater extent."

Part of the reason for lack of supporting evidence may have been that

the Ss in the present study achieved higher mean recognition and recall

scores than those in Stewart's study. Although the interactions

associated with Imagery Ability on the Free-Recall task implied that

high Imagers benefited more by pictures than by words, the alternative

explanation remained that such differences might be attributable to

other ability factors associated with Imagery. Furthermore, while the

finding that low Imagers tend to organize by words in free-recall and

high Imagers tend to organize by pictures supports the tendencies of

the two groups suggested in Stewart's study, the differences were not

significant.

Thus, we are led to conclude that the present results point to a

clear superiority of pictures over words for presentation of learning

material related to a given referent if that material is to be recognized

easily on later occasions. Furthermore, the superiority of the picture

to word over the word to picture order suggests that percepts are provided

verbal labels for storage and that such labels facilitate later retrieval

34 3 8



as measured by the number of items recalled on a free recall task. If

these treatment variables interact with Imagery levels to affect

recognition or recall, the eftect must be considered to be a fragile

one or of limited generalizability at best.

39
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Verbal and Imaginal Processing in Learning and Transfer

by High and Low Imagers

Francis J. Di Vesta

Both Kuhlman (1960) and Stewart (1965) found that high imagers

learned a paired-associate list most easily when the stimuli were

pictures than when they were words. Furthermore, Stewart (1965) found

that high imagers learned tasks in which pictorial stimuli were used

more easily than did low imagers while low imagers learned lists in

which verbal stimuli were used in fewer trials than did high imagers

These results imply that investigations.of aptitude by treatment inter-

actions (ATI) may be a useful method for investigating strategies

employed by Ss during learning and recall.

The present study was first of all an attempt to replicate, in part,

one of Stewart/s experiments. Such replication appears to be especially

justifiable in View of Cronbach and Snow's comments, as 'follows:

. . . Progress toward the goal of identifying and understanding

ATI has been slight. We have not examined every pertinent study but

our survey has probed deeply enough to give us confidence that a truly

exhaustive sample would not change the general picture as of this moment.

There are no solidly established ATI relations even on a laboratory

scale and no real sign of any hypothesis ready for application and devel-

opment. There are intriguing findings here and there, none of which has

been pursued through a sufficient series of replication, validity

37



generalization, and enhancement studies to make it impressive (1969,

p. 193; italics ours).

Secondly, the major purpose of the present study was to investigate

the effects of learning with pictorial and verbal stimuli on performance

of a transfer task. It can be reasoned that pictorial representations

tend to be more specific than a verbal stimulus for the same referent.

Thus, while the pictorial stimulus, bird, will, under most circumstances,

elicit the verbal mediator "bird" it will also be fairly specific in

the sense that it cannot be a "template" for the abstraction of "all

birds" unless it achieves.symbolic status, as it might in abstract or

expressionistic painting, at which point its equivalence to a verbal

symbol can be assumed. In any diagrammatic representation there will be

some restriction on what is perceived even though it is nothing more than

the restriction that a class of "large birds" or of "small birds" is

represented. On the other hand, the verbal stimulus "bird," or any

other similar symbol for that matter, is more nearly representative of

a highly generalized "template." In the sense that it represents a

larger class of all experiences the S has had with birds, a verbal symbol

should provide a broader base for transfer than the pictorial stimulus.

Based on the aforegoing rationale the present study extended

Stewart's.investigations through an experiment designed to examine the

extent to which mediation processes differentially involved Imaginal or

verbal transformation of an experience. More specifically, the intent

was to investigate whether one form of mediation takes precedence over

another. It was hypothesized that if imagery was a dominant processing

mechanism for storing and using concrete materials then transfer to

pictorial representations (geometric representations.or their verbal

42
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equivalents) should be facilitated when compared with transfer to verbal

representations (particularly verb-1 subordinates). If verbal mediation

was more advantageous than imaginal processing then, it was hypothesized,

transfer to verbal representations would be more efficient than to

pictorial representations.

It was also possible in this study to investigate a sequenckaa

hypothesis. Thus, it was hypothesized that both imaginal and verbal

mediation might be employed in processing and, if so, one possibly

precedes the other. Accordingly, if imaginal precedes verbal mediation

then the pictorial to verbal order of presentation was hypothesized to

be more efficient than the verbal to pictorial order, and vice versa

(Lockhart, 1969; Paivio, 1963; Yuille, Paivio, & Lambert, 1969). The

hypotheses related to imagery, as an individual difference variable,

extend the above hypotheses by implying that high imagers would be

especially benefited by any treatment favoring imaginal processing while

low imagers would be benefited by any treatment favoring verbal processing.

Method

General Design

Nouns which could also be graphically presented by basic geometric

shapes.served as stimuli during original learning. The S-learned to

associate either the verbal or pictorial representations of each of

these nouns with a number from 2.through 9. The,form.of the stimuli

(pictures or words). served as a between-subjects.dimension. The Ss of .

each sex, which served as the other between-subjects dimension, were

assigned in equal numbers to each experimental treatment.
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The transfer task consisted of four lists in which the stimuli

represented one of four relationships to the stimuli in the original

learning task list. Thus, the lists for the transfer task were comprised

of verbal subordinates, geometric representations, verbal equivalents of

geometric representations, and identical representations but opposite

modes of presentation of the object or word presented during initial

learning. Each S received all four types of transfer stimuli which

comprised a within-subjects dimension. Trials to criterion during

original learning and number of correct responses to stimuli in each of

the four transfer conditions served as the dependent measures. In

addition to the mixed analyses of variance of these data, the effect of

each of four aptitude variables on the number of correct responses was

analyzed.

Stimulus Materials

Word (W) and picture (P) forms of eight generic nouns were paired

with the digits 2 through 9 for the lists used in the original learning

(OL) task. The transfer stimuli were either words (W) or pictures (P)

in four relationships to the stimuli in the OL task. Thus, the transfer

lists were: Condition SN, subordinates of the generic nouns presented

during OL, e.g., the word or picture, dime, was used in the transfer

task as a subordinate of the word coin used in the OL task; b) Condition

GN, geometric representatiolA, or outline drawings of the generic nour

presented during OL, e.g., a circle was used as a representational

drawing of a coin; c) Condition GL, labels or word equivalents for the

geometric figures used in Condition GN, e.g., the word "circle" rather

than the figure might be presented in Condition GL; and Condition D, in

which the representations in the transfer task were identical to those in



the OL task but were presented in the opposite mode during OL, e.g., if

a picture of a coin was presented during OL, the word "coin" would serve

as a tran,3fer stimulus, and vice versa. The stimuli used in all

conditions are presented in Table 1.

Sub ects.

Undergraduate students.at The,Pennsylvania State.University who were

enrolled in an introductory course in educational psychology served as

Ss. Although they were volunteers, the Ss received credit toward their

final grade for participating in the experiment. All Ss had been

previously administered a battery of tests designed to measure imagery

and verbal ability. Assignment to learning conditiona.was randomized

within sex of S. In all, 198 Ss, of which 94 were male, participated in

this experiment.

Measures of Individual Differences

Measures of individual differences were obtained for Imagery-Ability,

Verbal ability and Automatization. The Flags test (Thurstone & Jeffrey,

1959), Spatial Relations Test of the Differential Aptitude Test

(Bennett, et al., 1963), and the Gottschaldt Figures Test as described

by Thurstone (1944) were employed to measures Imagery-ability. The

Stroop Color-Word test as described by.Thurstone (1944) and the

Automatization test (Broverman, Klaiber, Kobayaski, and Vogel (1968)

were used to measure-Automatization. A vocabulary test, reading test

(both of which were locally constructed by-compiling items.from existing

tests) and the College Examination Board's Scholastic Aptitude Test

(1962-1963). The raw scores Dar tests associated with each factor were

standardized for males and females separately. The resulting T-scores

were summed end averaged to obtain-an overall factor score. High- and
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Table 1

Original and Transfer Stimuli for the

Learning and Transfer Conditions

Response.

Original Learning

Generic

Noun

Subordinate

Noun

Transfer

Word for Geometric

Representation

2 Coin Penny Circle

,) HOT ' Bugle Cone

4 Cheese Swiss Wedge

5 Flower Rose Star

6 Snake Python Coil

7 Gem Ruby Hexagon

8 Tree Spruce Triangle
.7t

9 Drum Snare Cylinder A

Note -- The figures for the generic nouns were pictures of the objects

listed under original learning. The figures for the geometric

representations were pictures of the forms shown in the last

column.
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low-scorers were selected from the extremes of the resulting distributions

of factor scores for men and women. High scorers had average T-scores

greater than 55 and low scorers had average T-scores lower than 45.

Procedure

Upon arrival at the laboratory the S was randomly assigned to one

or the other of the OL conditions. Instructions were provided as to

the specific nature of the task, i.e., the S was either told that he

would be presented word-number pairs or that he would be presented

picture-number pairs. The study-test procedure with standard instructions

was used.

During the study trial, stimulus pairs were rear-projected onto a

translucent screen by a carousel projector at a 2-sec. rate. During

the recall inte val only the stimulus member was presented at a 2-sec.

rate. The S's task in the recall phase was to respond with the number

previously associated with it. Study-recall trials were administered

until the S had identified all but one of the paired-digits correctly.

The transfer task was administered following a rest period of

2-min, The S was instructed that he would be presented 32 stimuli most

of which he had not seen before but all of which had some relationship

to the words learned during the OL task. He was instructed to respond

with the same digits employed in OL and was told to base his response

on possible relationships to the list he had just learned. Only one

presentation of thil transfer list was administered.
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Results

Original Learning

The number of trials to criterion on the initial learning task were

analyzed by a mixed analysis of variance. This ana)vsis yielded

F (1,194) = 9.68, 2. < .01 for the effect due to the kind of stimuli

employed. The list based on words took more trials to learn (X = 3.50)

than did the list based on pictures (X = 2.64). Thus, while the referent

in each instance was the same for pictures and for words, pictocial

depiction of stimuli clearly resulted in more rapid learning than

symbolic presentation. These results suggest differential processing

of stimuli presented by the two methods. The effects related to Sex

of Subject or its interaction with the task variable were not significant

(2_ > .05).

Transfer Performance

The number of correct responses for the transfer task were analyzed

via a mixed analysis of variance with Sex of Subject and Mode of

Presentation (4 or P) during OL as the between-subjects variables and

Kind of Ecimulus (i.e., SN, ON, GL, and 0) as the within-subjects

variable. This analysis yielded F (1,94) = 12.63, 2. < .001, for the

effect due to the Mode of Presentation during OL; F (1,194) = 3.82,

2.= .05 for the effect associated with Sex of Subject; F (3,582) =

358.07, 2. < .001 for the effect due to the Kind of Stimulus employed

in the transfer task; and F (3,582) = 7.20, EL< .001 for the interaction

between Mode of Presentation during Original Learning and Kind of

Stimulus employed on the transfer task. A summary of this analysis is

prebented in Table 2.

-4 4
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Table 2

Summary of Analysis of Variance

Of the Number of Correct Responses for All Subjects

Between Sub ects df MS F

Sex (A) 1 27.01 3.82 .2. = .05

t'resentation Mode:OL(B) 1 89.17 12.63 2. < .001

A x B 1 2.25 0.32

Error (b) 194 7.06

Within Sub'ects

Kind of Stimuli:Transfer (C) 3 478.04 358.07 2. < .001

A x C 3 2.46 1.84

B x C 3 9.62 7.20 .2. < .001

AxBxC 3 1.31 0.98

Error (w) 582 1.34



The women made more correct responses (K = 4.77) on the transfer

task than did the men (X = 4.39). The mears represented in the interaction

between Mode of Presentation during OL and transfer are summarized in

Table 3. The primary implication of the data in this table is that

pictorial presentation of stimuli during original learning results in

greater transfer than does verbal (symbolic) presentation for all

transfer conditions; the difference, however, is least when the opposite

mode or subordinate representation is employed in the transfer task. It

was particularly disadvantageous for Ss to learn words on the first task

and then transfer to a geometric representation whether that representa-

tion was in symbolic or pictorial form.

Individual Differences

The investigation of effects associated with individual differences

was made by extending the design to include the high and low imagers aF

a third between-subjects factor. There were 10 Ss in each cell of this

design.

This analysis yielded F (1,72) = 13.20, 2. < .01, for the effect

associated with Imagery. The mean score for high-Imagers was higher

(T - 4.90) than that for low Imagers (71 = 4.15) on the transfer task.

The hypothesized interaction between individual differences in visualization

and treatments was not supported. None of the interactions was

significant (2. > .05).

The same analysis as that described immediately above was conducted

by replacing the groups of Ss differing on Imagery scores with groups

of Ss differing on Automatization scores. There were also 10 Ss in

each group for this analysis, which is summarized in Table 4. The

unique outcome of this analYsi, compared to the earlier one, was that

the third-order interaction was significant (F [3,216] = 3.13, 2. < .05).
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Table 3

Mean Number of Correct Responses on the Transfer Task

As Related to the Original Learning Task

Transfer Task

Conditions

Presentation Mode: OL

Words Pictures Difference

Opposite Modality 6.15 6.34 .19

Subordinate Representation

(Words and Pictures Combined) 5.34 5.76 .42

Verbal Equtvalent of

Geometric Figure 2.55 3.51 .96

Geometric Figure

Representation 2.90 4.03 1.13
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Table 4

Summary Analysis of Variance Based on the Mean Number

Of Correct Responses for High and Low Automatizers

Between Groups

OL(B)

MS df F-
0.08

8.04

3.49

<

<

.01

.10

Sex of Subject (A)

Presentation Mode:

AutomaLization (C)

0.53

52.00

22.58

1

1

1

A x B 1.65 1 0.26

A x C .01 1 0.00

B x C 9.45 1 1.46

AxBxC .38 1 0.59

Error (b) .65 72

Within

Kind of Stimuli: Transfer (D) 215.14 3 180.24 < .01

A x D 1.99 3 1.66

B x D 8.78 ? 7.35 < .01

C x D .57 3 0.48

AxBxD 2.54 3 2.13 < .10

AxCxD .38 3 0.31

BxCxD .84 3 0.70

AxBxCxD 3.73 3 3.13 < .05

Error (w) 1.19 216
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The means for the groups represented in this interaction are

summarized in Table 5. As in the previous analyses, all groups were

found to function more effectively when pictures were employed in OL

than when words were used. However, the main difference among groups to

be identified in this table is the generally inferior performance of the

women who were high Automatizers (i.e., those who take longer to perform

the automatization tasks) relative to the performance of women who were

low Automatizers (i.e., those who perform the automatization tasks in a

shorter period of time) on all transfer tasks following original learning

with word stimuli. The women low Automatizers who learned words on the

original learning task averaged 1.10 more correct answers on the Transfer

Task than did the high Automatizers. The average difference in perfor-

mance on the transfer task between the same groups whrtu pictures were

used as stimuli during original learning was .03. Similar comparisons

for males yielded averages of .65 (with words as stimuli in OL) and .47

(with pictures as stimuli) correct responses. If auccraatization can be

considered as a measure of one kind of Imagery these results imply that

the encoding by high-Imagers of verbal stimuli is more detrimental to

Cleir performance on new tasks than the encoding of pictorial stimuli.

This difference holds for both women and men but less so for men.

Compa-l-able analyses based on two other individual difference

grouping, verbal and anxiety, were also made. The analysis of verbal

groups yielded F (1,72) = 5.96, 2 < .05 for differences in performance

on the transfer task, associated with verbal ability. As would be

expected, the group with the higher verbal ability made more correct

responses (i = 4.81) th,.n did the groups with the lower verbal ability
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= 4.15). In addition, this analysis yielded F (1,72) = 6.19,

< .05 for the effect associated with Sex of Subject; F (3,216) =

141.14, 2 < .01 for the effect due to Kind of Stimuli on the transfer

task; and F (3,216) = 3.29, 2 < .05 for the interaction between Kind of

Stimuli on the OL task and those on the transfer task. The major

significance of the analyses described in this paragraph is to indicate

only that where interactions of individual differences with treatments

do occur, they are found with individual differences based on measures

that appear to require some form of imaging. They do not occur with

measures of cognitive processes or of personality (i.e., anxiety)

behavioral tendencies.

It is interesting to note that the only personality or general

intellectual ability measure to correlate with the transfer scores for

female Ss (N = 104) was automatization. The correlations ranged from

-.20 to -.25 (ja < .025) for the four modes of presentation on the

transfer task. However, the correlations ',etween Individual difference

measures and transfer task measures for male subjects (N = 80)

yielded ranges of .28 to .39 (2 < ,01) for ;:he vocabulary score; .14

to .33 (p < .05) for the Gottschaldt Figures Test; and .23 to .35

(p < .05) for the SAT scores (both verbal and math). Thus, automatization

was the only influential correlate with performance for women Ss while

only imagery and verbal factors were influential correlates with perfor-

mance fo male Ss. These differences suggest a possible reason for

differences between the results of the present study and those of

Stewart (1965).
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Discussion

Based on the results from the total group of Ss, it is clear that

learning pairs of items with pictures as stimuli is easier, that is, it

takes fewer trials, than learning with words as stimuli. This finding

provides a direct replication of a parallel finding from Stewart's (1965)

study.

However, Stewart also found stron3 aptitude (Imagers) by treatments

interactions. Thus, hign imagers were found to learn pairs with

pictures as stimulus elements more rapidly tnan with words as stimulus

elements. Low imagers were found not to differ when the two kinds of

stimuli were used. In addition, no significant differences were found

between the two groups in transferring from pictures to words or vice

versa, although there was a tendency for the high imagers to be hindered

to a greater extent than low Imagers by going from words to pictures.

In this regard, the present study suggests that automatization

may be the influential behavioral tendency in distinguishing Ss

performance when they are required to transfer from words to pictures

compared to transferring from pictures to words. While differences

between high and low imagers did not interact with treatments in the

present study it was found that high-automatizers (those who take longer

to perform the task) were particularl, handicapped in transferring from

words to pictures. Note that this process is clearly correlated with

the process involved In performance on the autcmatization tests. Thus,

automatization is measured by facility in labeling pictures without

interference from other contextual stimuli; that is, they must go from

pictures to wor.i. quickly and accurately. For example, in the Stroop
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color-name test, the S is required to read the word printed on the card

rapidly. He is able to do so to the extent that he does not experience

interference from the color of the print which is always different from

the color-word. Similarly, on the automatization task, the S must name,

as rapidly and as accurately as possible, the three objects pictured a

total of 100 times on the card. He is able to do so in this task to the

extent that he does not experience interference from the memory traces

of the pictures already read. Thus, the significant differences in the

performance of high and low-automatizers on the transfer task appears

to reflect the cognitive operations that distinguish the two groups.

In this respect, the present study replicates the parallel finding from

Stewart's study.

The findings regarding the interaction between the original

learning and transfer tasks indicate that transferring from words to

pictures is mcre difficult than to transfer from pictures to words.

Again this finding replicates one obtained by Stewart (1965). Develcii-

mental variables are undoubtedly implicated in explaining thia result.

In this culture, the S,'s typical experience is to label an object or

picture; the opposite requirement is rare indeed. Moreover, these

results imply that Ss form a "percept" before providing a label for

the learning experience. This strategy is assumed to be a more dominant

one for high-automatizers than it is for low-automatizers. The

debilitating effects on the performance of high automatizers were

especially noted when the Ss transferred from words in tne original

learning task to geometric representations and labels for geometric

representations in the transfer task. The Ss did have srmewhat more

difficulty in transferring from pictures to verbal or pictorial
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representations than they did to subordinate categories or to the

opposite modalities. However, they made nearly twice as many correct

responses on the transfer task with the representation stimuli when the

picture to word sequence was employed than when the word to picture

sequence was employed.

The present st suggests clear replications of treatment effects

related to the use of picture versus words in presenting stimuli and of

treatment effects related to the ztrategies employed by Ss in process'ing

learning materials. The implication of the differences in the

processing strategies of high and low automatizers is an intriguing one

and appears worthy of further investigation. The results suggest the

need for careful analysis of processes involved in measures of individual

differences and even, perhaps, the employment of taskspecific measures

if aptitude by treatment interactions are to be found. Our experience

with the tasks involved in this experiment suggested that ceiling

effects were approached if not reached in its conauct. For example,

the four lists in the transfer task, comprised of a total of 32 items,

could probably have been answered correctly on the second trial. For

this reascm only one trial had been used. A more sensitive design,

perhaps coupled with more sensitive measures such as latency, is clearly

indicated.
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The Effects of Rated Vividness aud Lmagery of Learning Materials

On Learning and Recall of High- and Low-Imagers

Francis J. Di Vesta, G. Susan Gray, Gary M. Ingersoll,

Steven Ross and Phyllis Sunshine

The learning strategy that differentiates high and low imagers was

examined, albeit indirectly, in this study. Previous studies permit

the conclusi_n that recall of words is affected by the qualities of

vividness (Tulving, McNulty and Ozier, 1965) or tmagery (Paivio, 1970).

Furthermore, the degree of subjective organization has been found to vary

according to the vividness of the list. For example, Tulving, McNulty

and Ozier (1965) comment, "But the fact that the recall of more vivid

words was ... organized by subjects to a greater extenu thatn that of

less vivid words is compatible with the hypothesis that vividness or

picturability is an important component of meaning of words that affects

the ease with which words can be grouped into higher-order memory units"

(p. 250). However, these authors caution that such explanations are

often inadequate since experiments in which only levels of vividness

are manipulated deal only with correlations between stimulus character-

istics and learning. Thus, for example, in the Tulving, et al. study,

the effect might have been due to concreteness (or abstractness) or to

associative relationships among the words in a given list rather than to

"pictu2ability" cr other imaginal properties of the stimuli.
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Ii order to examine whether some organizational process related to

imagery was employed by learners in such tasks as those used by Tulving,

et al. (1965), Stewart (1965) examined the interaction between ability to

use imagery as measured by the Flags (Thurstone & Jeffrey, 1959) and

Spatial Relations (Bennett, Seashore, & Wesman, 1963) tests and the

characteristics of the material learned. Exactly the same lists

described by Tulving, et al. (1965) were used. As in the earlier study,

the concrete (vivid) words were recalled more readily than abstract

words. More interesting was the finding by Stewart (1965) that with

these same lists the material was increasingly organized by high imagers

as the vividness ratings of the words in the lists were increased while

there were no differences in the degree of organization among lists by

the low-imagers.

Stewart's results provide one basis for making inferences about

the kind of processes that are employed by learners when approaching

different learning tasks. They suggest too, that some treatments are

more effective for learners who are imagers than for learners who are

non-imagers. Since vividness (or picturability) implies an imaginal

characteristic of symbolic stimuli, it would appear that imaginal

transformations of stimuli (that is, words into "pictures") are as

relevant as other cognitive processes in organizing materials for

storage in memory.

Because of its implications for understanding strategies for

learning and recall as well as for investigations of aptitude by treat-

ment interactions, the present study was conducted to determine the

replicability of Stewart's study. Furthermore, after a careful review

of the literature on aptitude by treatment interactions, Cronbach and
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Snow (1969) conclude that investigators have had difficulty in obtaining

replications of such interactions, thus providing an important justifica-

tion for attempting a replication of Stewart's study. The present

study extends the earlier one by incorporating not only the original

lists of words but also a set of lists based on the norms published by

Paivio, Yuille, and Madigan (1968). As in the earlier study, the purpose

of the present one was to investigate the hypothesis that the learning

and recall of high-imagers is significantly greater when learning

concrete words than when learning abstract words but learning of low-

imagers is not differentially related to the concreteness or abstractness

of the stimuli.

Method

Design

The overall procedure consisted of Ss learning lists of words that

were high, medium, and low in concreteness (i.e., either rated vividness

or rated imagery). The lists were presented in counterbalanced order.

Each S was presented four trials of each list via the study-free recall

procedure. The sequence of trials was different for each S learning

a given list. The important features of the design implied a 2 x 3

mixed analysis of variaw.e in which there we.re two levels of the

between-subjects factor (vividness or imagery lists) and three levels

of tbe within-subjects factor (high, medium, or low concreteness). Some

of the analyses of variance included two levels of individual differences

(either high and low imagers or male and female Ss) and order of presen-

tation of the lists as betwean subjects factors. Correlations were

computed for relationships between imagery, verbal ability and clustering

scores.
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Subjects

A total of 219 students enrolled in an introductory educational

psychology course served as Ss in this study. Of these 104 were males

aLd 115 were fenales. All Ss participated voluntarily but received

credit toward their final grade for such participation.

Materials

Two sets of three word lists were employed: one set was based m

rated vividness (V) and the other on rated imagery (I). The three lists

(high, medium, and low) of 16 words within each set differed in the

a

degree of rated-vividness or rated-imagery of their'constituent words

but were very nearly the same in terms of meaningfulness and Thorndike-

Large (l9i,4) frequency.

The V set of lists was identical to that described by Tulving,

et al. (1965). In obtaining their values for vividness, they defined

vividness as "the ease with which something could be pictured in the

mind." Ratings were obtained on a 7-point scale with 1 corresponding

to no image and 7 to extreme vividness. Meaningfulness of a word was

obtained by ratings on a scale of 1 (corresponding to meaningless) to

7 (corresponding to extreme meaningfulness). The three lists in the V

set are presented in Table 1.

The I set of lists" was prepared from the Paivio, Yuille, and

Madigan (1968) list of 1000 words rated for imagety and meaningfulness.

The three lists in the I set were constructed in essentiall. the same

manner as described for the V set. In the Paivio, et al. (1968) norms

imagery was defined as the ease or difficulty with which a mental image
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was aroustA by the word. Meaning was measured by Noble's (1952)

production method. The lists of words in the I set with their associated

imagery and meaningThlnese values are presented in Table 2.

There were prepared 16 randomized trials of the words comprising

each of the three lists within both the V and I sets, following the

procedure described by Stewart (1965); that is, a given word did not

occur in the same serial position, was not preceded by the same word,

and was not followed by the same word more than once in all trials,

eight of which were mirror images of the others. Each set of the 16

trials for a given list was placed on a single memory drum tape.

Procedure

The stimuli were prcsented to the Ss on a Stowe Memory Drum at a

rate of one word per second. A given S was presented each of the three

lists within a set: that is, he was presented all three versions, high

(H), medium (M), and low (L), of either the I set or of the V set. The

ordex of presentation of the lists within a set was randomized from one

S to the next with the reotriction that each of the possible combinations

of list orders (LMH, LHM, MHL, MLH, HLM and HML) was equally represented

at the completion of the study.

The Ss were administered four trials of a given list, the first

of which was randomly selected from the 16 on the memory drum tape.

The study-free-recall procedure, with standard instructions, was used.

During the study period the S read aloud each of the 16 words in the

list as they were presented. The end of the list was signalled by a

Aotted line after which the S was to write down all the words he could

remember and in any order he chose. The free recall period was 90-secs.
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long. This procedure was followed for all four presentations of a list

following which there was a 2-min. rest period. The S was then adminis-

tered the next series of items, either H, M, or L, depending on the

condition to which he had been randomly assigned. The procedure was

repeated until all three lists within a set Lad been presented.

Tests

The following tests, fully described in another report (Di Vesta,

Ingersoll, & Sunshine, 1971, in press) were administered to all Ss:

the Space Thinking (Flags) test, the Spatial Relations test from the

Differential Aptitude Test Battery, the Gottschaldt Figures test, the

Stroop Color-Name test, the Automatization test, the Scholastic Aptitude

(Math and Verbal) test, a vocabulary test, the Remote Associates test,

a Reading Comprehension test, the Achievement Anxiety Scale ana the

Dogmatism Scale. The data were factor analyzed by the principal

components method for the initial factorization. When the factors were

rotated via the Varimax routine, three factors of relevance to this

study were extracted: Verbal (as represented by the Scholastic Aptitude

lest Verbal score), Imagery (as represented by the Spatial Relations

test), and AutomatizAtion (as represented by the Stroop Color-Name).

Raw scores for each test :vere standardized. The standardized scores

for each test saturated on a given factor were summed to obtain a

factor score. The Imagery factor score was comprised of the Flags,

Spatial Relations, and Gottschaidt Figures Tests. The Ss who attained

the highest 25 scores were classified as low Imagers. The distributio-ls

for men and women were considered separately. The same ,cedure was

employed for high and low Automatizers based on the Stroop C31or-Name

The tests are described fully in the report entitled "A Factor Analysis
of Imagery Tests" by Di Vesta, Ingersoll, & Sunshine, presented elsewhere
in this report.

.64



test and Broverman's Autcmatization Test; and for high and low Verbal

Ability based on the Scholastic Aptitude Test: Verbal Score, a Vocabulary

test, a Reading Comprehension test, and the Remote Associates Test,

Results

Overall Analyses of Number of Correct Responses

The number of correct responses on the recall trials were analyzed

initially by an overall mixed analysis of variance in which measures

of dispositional traits were ignored. This analysis was conducted to

examine and determine the gross effects of manipulated variables and

to aid in decisions about pooling of data for subsequent analyses.

There were three between subjects variables: Sex of Subject, Kind of

Lists (Vividness or Imagery), and six Orders of Presentation of lists.

The within subject vnriables were: Levels of Concreteness (high, medium

and low) and four Trials.

This analysis yielded F (1,168) = 46.89, 2. < .001 for the effect

due to Sex of Subject; F (2,336) = 64.74, p_< .001 for the effect due

to Levels of Concreteness; F (3,504) = 726.64, 2. < .001 for the effect

due to Trials; and F (3,504) = 18.44, 2. < .001 for the effect due to the

interaction of Sex of Subject and Trials. None of the other interactions

were significant (2. > .05). The complete simmary table for this

analysis is displayed in Table 3.

These results indicated that women Ss averaged more correct

responses = 10.68) per trial than did the men (R:= 7.30). The Ss

averaged more correct responses per trial on the concrete list (X = 9.47),

than on the medium concreteness (X = 9.15) or the abstract (X = 8.35)

lists. Average numbers of correct responses were 6.05 for the first,
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Table 3

Summary of Overall Analysis of Variance of Correct Responses

Between Subjects MS df

Sex (A) 6444.14 1 46.89 <.001
Lists (B) 144.50 1 1.04
Orders (C) 8.94 5 0.06
A x B 6.15 1 0.04
A x C 12.99 5 0.09
B x C 21.91 5 0.16
AxBxC 8.67 5 0.06

Error (b) 139.55 168

Within Subjects

Levels (D) 257.05 2 64.74 <.001
A x D 2.09 2 0.53
B x D 8.54 2 2.15
C x D 6.93 10 1.75 <.10
AxBxD 6.93 2 1.75
AxCxD 2.28 10 0.56
BxCxD 3.20 10 0.61
AxBxCxD 4.19 10 1.06

Error (w) 3.97 336

Trials (E) 2666.63 3 726.64 <.001
A x E 67.66 3 18.44 <.001
B x E 1.99 3 0.54
C x E 1.85 15 0.50
AxBxE .74 3 0.20
AxCxE 1.26 15 0.34
BxCxE 2.23 15 0.61
AxBxCxE 2.60 15 0.71

Error (w) 3.67 504

D x E 1.18 6 0.71
AxDxE .96 6 0.58
BxDxE 3.15 6 1.89 <.10
CxDxE 2.17 30 1.30
AxBxDxE 1.01 6 0.60
AxCxDxE 1.34 30 0.81
BxCxDxE 1.74 30 1.05
AxBxCxDxE 1.13 30 0.68

Error (w) 1.67 1008
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8.79 for the second, 10.16 for the third, and 10.95 for the fourth

trials. The Sex by Trials interaction indicated that the women Ss

learned the list more rapidly than men. Additional descriptions of the

sex differences in learning these tasks will be provided in the analyses

of individual differences.

The findings from this analysis are in substantial agreement with

those obtained by Stewart (1965) and Tulving, et al. (1965). However,

procedural differences between the ones used in those investigations

and the present study should be noted as follows: In the p7esent study

four trials were used instead of eight, both men and women were used as

Ss rather than only women, and lists varied in terms of imagery as well

as vividness were employed. Despite these differences the finding that

concrete lists are learned more readily than abstract lists was

clearly replicated and performance over trials closely approximated the

performance of Tulving, et al.'s (1965) Ss at the end of four trials.

In addition, it was found that women learn the task more readily than

men and that the Tulving, et al. (1965) lists produce essentially the

same results as the lists based on the norms published by Paivio, et al.

(1968). Unlike the earlier studies, practice effects or learning-to-

learn were not observed in the present study. Me reason for this

difference may be due partly to the confounding of Lists and Orders

and partly to the use of fewer trials than in the earlier studies.

However, it should be noted that Stewart, who also confcunded orders

and lists found only a very small effect due to practice; her Ss

averaged, over all trials: 5i:= 13.02 for the first list learned, i:=

13.44 words for the second list; and X = 13.56 for the third list.
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Individual Differences in Imagery Related to Performance

The subsequent analyses of the number of correct responses were

made by mixed analyses of variance with individual differences in

Imagery (high and low) as the between variable and Trials and Levels

of Concreteness (H, M, and L) as the within variables. Since the main

effect of Sex as a factor and the interaction of Sex by Trials was

significant in the initial analyses, separate analyses were made for

men and women. Conversely, because there were no significant differences

due to Kind of Lists in the previous analyses, the data for Ss

administered the V or I lists were pooled for the present analyses.

(See Tables 4 and 5.)

The analysis of variance of data for the men yielded no significant

differences (E. > .10) for the main effect of Imagery; F (2,96) = 16.85,

< .001, for the effect due to Levels of Concreteness; and F (3,144) =

431.57, 2. < .001 fcr the effect related to Trials. The effect of

primary concern in this study, however, is that due to the interaction

between Imagers and Level of Concreteness which yielded F (2,96) =

2.47, k < .10 > .05. The data comprising this interaction are presented

for men and women Ss, separately, in Figure 1, and for the pooled groups

in Figure 2.

The analysis of data for women yielded F (1,48) = 3.11, 2.. < .10

for the effect due to Imagery levels. The main effects due to Levels

of Concreteness and to Trials were significant (JE < .001) as in the

previous analyses. The effect due to the interaction of Imagery by

Trials yielded F (3,144) = 4.71, k < .01, the data for which are presented

in Figure 3. This ordinal interaction is identical to the one obtained

by Stewart (1965) in all essential respects. None of the other inter-

actions were significant (2_> .10) in this analysis.
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High Imagers
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Figure 2. Mean numbera of correct responses on
lists of low (L), medium (M), and high (H)
concreteness words by high and low imagers.
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Figure 3. Mean number of correct responses for
high- and low-imagers over trials for women
subjects only.
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The differences between Imagery levels, though not significant

is interesting because the low imagers averaged more correct responses

("Z = 11.12) than did the high imagers = 10.46) over all trials. The

differential performance of these two groups is more analytically

reflected in the Imagery by Trials interaction. In this interaction

(ja < .01) the high imagers perform at a much lower level (R7 = 6.85)

than the low imagers (X = 7.92) on the first trial but they perform

at about the same level (ir = 12.94) as the low imagers (X = 13.04) on

the fourth trial. Although the interaction between Imagers and Levels

of Concrezeness for the male Ss was not significant (a > .10), their

performance was very much like the women's performance and so have been

presented in Figure 1 for purposes of compari.son.

In order to provide a more direct comparison with the results from

Stewart's (1965) study, another analysis was conducted identical to

that described Immediately above except that the hign and low imagers

were selected on the basis of only the Flags and Spatial Relations

tests. The raw scores from each test were standardized and the two

standardized scores for each S were then averaged. The women with the

top 25 ranks on these scores comprised the group of high imagers and

those with the bottom 25 ranks comprised the group of low imagers.

This analysis yielded significant differences (2. < .001) for the

main effect due to Levels of Concreteness and to Trials. The effect due

to the interaction between Imagery and Levels of Concreteness yielded

F (2,96) = 2.41, k < .10 and that due to the interaction of Imagery

and Trials yielded F (3,144) = 3.27, 2. < .05. These effects were

essentially the same as displayed in Figure 1, 2, and 3.

7 7
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The Imagery by Levels of Concreteness interaction, in this analysis

where only the Flags and Spatial Relations tests were used to identify

Itgh and low imagers, indicated tha4_ women high Imagers obtained an

average number of 985, 10.98 and 11.26 correct tesponses per trial

for the low, medium, and high concreteness lists, respectively, while

the women lco imagers obtained an average of 10.40, 11.10 and 10.96

correct responses per trial for the low, medium, and high concreteness

lists, respectively. As can be noted in Figure 1, the previous analyses

in which factor scores were used yielded identical trends, though the

inceraction was not Pignificant. As with data obtained fror, men Ss,

these findings imply that high imagers benefit by increases in vividness

or concreteness of

imaginal processes

used, high imagers

on the other hand,

the stimulus matctial where a strategy involving

are employed. When concrete stimulus matLrial is

perform as adequately as the low imagers. The latter,

perform with relatively equal efficiency on all

tasks, though slightly less so on the tasks involving concrete materials:

that is, the low imagers strategy for learning was relatively unaffected

(unrelated) by the vividness of the task materials.

The performance differences between high and low imagers take on

increased importance when compared with similar analyses based on other

individual differences. Thus, identical analyses to those for imagery

were made with the individual difference variables based on automatization,

anxiety, and verbal scores. Significant differences (J1 < .05) were

found for the main effects of automatization and anxiety based on the

analysis of dq,ta for male Ss only. None of the other main effects (that

is, the verbal factor for data based on the responses of the men, and

automatization, anxiety, and verbal individual differences for data based

75



on the responses of the women) were significant (ja > .05). However,

the main effects associated with Trials and Levels of Concreteness were,

as might be expected, sign.L.ficant (a < .01) in every analysis. Among

all possible interactions in these analyses only that between Autozatiza-

tion and Levels of Concreteness, based on the data for women Ss

approached significance Qa > .05 < .10). This interaction was very

similar to that reported above for imagery differences and seems to be

reasonable since the measures of Automatization were comprised of tasks

involving visual materials.

Effect of Imacrari7ability on Organization During Recall

An analysis was made of the free-recall data on Trials 1 through 4

inclusive of the number of intertrial repetitions (ITR) and the number

of correct responses common to trial N and trial N + 1 (ITC). The

ITR's were computed following the procedure described by Bousfield and

Bousfield (1966) and corrected by subtracting the expected ITR's from

the observed ITR's. The ITC's were computed simply by counting the

number of correct responses on trial N that were also on Trial N + 1.

The number of new responses on trial N + 1 compared to trial N (ITN)

were also computed by sImple count. Finally, a sequential consistency

(SC) score, which is an ITR score based on ratios, was computed

according to a description by Fagan (1968).

These data were analyzed initially for possible differences due to

list. Since there wre no significant list differences for either measure

the lists were ignored in all subsequent analyses. Nevertheless, the

two lists were equally represented in all conditions of the analyses

described below. Although scores from all measures were analyzed, only.

The authors are indebted to Professor Susan Rosner at the University
of Iowa, for the loan Of her program for computing the several clustering
scores indicated in the heading of Table 6 and Table 7.
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the data for the ITR and ITC yielded trends of interest. Accordingly,

these are the only analyses summarized here though the data for all

scores are summarized in the accompanying tables of correlations to be

presented below.

The scores derived from the two measures were analyzed in separate,

mixed analyses of variance in which the between-subjects variables were

Sex of subject and Imagery-ability. There were 25 Ss of each sex

represented in the high imagery-ability and low imagery-ability groups,

respectively. The within-subjects variables were Concreteness (rated

imagery) of lists, and Trials compared (i.e., Trial 1 vs. Trial 2,

Trial 2 vs. Trial 3, and Trial 3 vs. Trial 4).

The analysis of the ITR data yielded F (2,192) = 5.90, J1 = .003

for the effect due to Concreteness of list, and F (2,192) = 9.34,

2_ < .001 for the effect due to Trials. The analysis of the ITC data

yielded F (1,96) = 11.08, 2. < .001 for the effect related to Sex of

subject; F (2,192) = 23.26, 2. < .001 for the effect due to Concreteness

of List; F (2,192) = 767.31, 2_ < .01 for the effect related to comparison

among Trials; and F (2,192) = 4.67, 2_ < .01 for the effect due to the

interaction of Trials by Sex of Subject. None of the other main effects

of interactions were significant in either analyses. In general, these

data indicate, especially for the ITC scores, that women Ss organized

the words ( 8.36) more than did men (R.= 7.34); that there is more

organization of lists with high concrete words (If = 8.45) than of lists

with medium concreteness (IT= 7.97), or low concreteness = 7.14); and

there were fewer responses in common to Trials 1 and 2 (X = 5.65), than

there were on Trials 2 and 3 (1.= 8.20) or on Trials 3 and 4 (i = 9.70).

80
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Concreteness clearly influences the ease with which a list is

subjectively organized but the analyses failed to yield a significant

interaction with imagery-ability except for a marginally significant

< .10) interaction between imagery-ability and concreteness of lists

when the ITC score was used as the dependent variable (see Figure 4).

Accordingly, it was decided to compute correlations between imagery-

ability scores and the several clustering measures separately for each

of the lists representing different levels of concreteness. The entire

sample of Ss (N = 219) was used in this analysis, the results of which

are summarized in Table 6. The correlations computed separately for

men and women Ss are also shown in that table.

As can be seen, there were significant correlations between

imagery-ability and ITR scores for recall on the last two trials of the

low-concreteness list (r = -.14, 2 < .05) and the first two trials of

the high-concreteness list (r = -.15, EL< .05). Although both are low

correlations, they indicate that low-imagers achieve higher ITR's than

do high imagers.

It is important, of course, to determine whether the relationships

described above are confounded with some other ability. Unfortunately,

it would be impossible to ferret out all such possibilities, but the

most important one appeared to be the relationship between organization

during recall and verbal (or general intelligence) ability. Accordingly,

parallel correlations to those shown in Table 6 were computed by

employing scores based on the tests comprising the verbal factor. These

correlations are summarized in Table 7. None of these correlations was

significant at the .05 level confidence, for data based on the total

group the relationship between.verbal ability and organization approached

,
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Figure 4. Mean number of correct words common
to adjacent trials as a function of imagery-
ability and list vividness.

79

82



T
a
b
l
e
 
6

C
o
r
r
e
l
a
t
i
o
n
s
 
B
e
t
w
e
e
n
 
M
e
a
s
u
r
e
s
 
o
f

O
r
g
a
n
i
z
a
t
i
o
n
 
i
n
 
R
e
c
a
l
l
 
a
n
d
 
I
m
a
g
e
r
y
-
A
b
i
l
i
t
y

f
o
r
 
M
a
l
e
s
 
a
n
d
 
F
e
m
a
l
e
s

L
i
s
t
 
I
m
a
g
e
r
y

a
n
d

S
e
x
 
o
f
 
S
u
b
j
e
c
t

I
n
t
e
r
t
r
i
a
l
 
R
e
p
e
t
i
t
i
o
n
s

(
I
T
R
)

1
-
2

2
-
3

3
-
4

S
e
q
u
e
n
t
i
a
l

C
o
n
s
i
s
t
e
n
c
y

1
-
2

2
-
3

3
-
4

I
n
t
e
r
t
r
i
a
l
 
C
o
r
r
e
c
t

R
e
s
p
o
n
s
e
s

(
I
T
C
)

1
-
2

2
-
3

3
-
4

I
n
t
e
r
t
r
i
a
l
 
N
e
w

R
e
s
p
o
n
s
e
s

(
I
T
N
)

1
-
2

2
-
3

3
-
4

t
H
i
g
h
 
I
m
a
g
e
r
y
 
L
i
s
t

*

M
a
l
e
s

-
.
0
5

-
.
0
6

-
.
0
1

-
.
1
0

-
.
0
6

-
.
0
4

-
.
0
4

-
.
1
7

-
.
1
6

-
.
1
0

-
A
l

-
.
0
2

*
*
*

*
*

*

F
e
m
a
l
e
s

-
.
2
4

-
.
0
6

.
0
5

-
.
1
9

-
.
1
3

.
0
2

-
.
1
8

-
.
0
8

-
.
0
6

.
0
4

.
1
2

.
0
0

*
*
*

k
0
0

T
o
t
a
l
 
G
r
o
u
p

-
.
1
4

-
.
0
6

-
.
0
3

-
.
1
4

-
.
0
9

-
.
0
1

-
.
0
8

-
.
0
2

.
0
3

.
0
5

.
0
6

-
.
0
1

4
'
 
0

M
e
d
i
u
m
 
I
m
a
g
e
r
y
 
L
i
s
t

*

M
a
l
e
s

-
.
0
4

.
0
3

.
0
8

.
1
1

.
0
1

.
0
9

-
.
1
8

-
.
0
9

-
.
0
3

.
1
5

.
0
1

.
0
7

*
*
*

*
*

F
e
m
a
l
e
s

-
.
0
9

-
.
0
8

-
.
0
3

-
.
0
6

-
.
0
4

-
.
0
2

-
.
2
8

-
.
1
4

-
.
1
1

-
.
0
4

.
0
6

.
2
3

*
*

*
*
*

T
o
t
a
l
 
G
r
o
u
p

-
.
0
7

-
.
0
3

.
0
1

.
0
2

-
.
0
2

.
0
3

-
.
2
3

-
.
1
2

-
.
0
8

-
.
0
8

.
0
4

.
1
6

0
0 C
Z

L
o
w
 
I
m
a
g
e
r
y
 
L
i
s
t

M
a
l
e
s

-
.
0
3

-
.
0
2

-
.
0
5

-
.
0
1

.
0
3

-
.
0
6

-
.
0
3

-
.
0
7

-
.
0
0

-
.
0
1

-
.
0
4

-
.
0
3

*
*
*

*
*

*
*
*
*

*
*
*

*
*
*

F
e
m
a
l
e
s

-
.
1
3

-
.
0
9

-
.
2
4

-
.
0
9

-
.
1
0

-
.
2
1
*
*

-
.
1
6
*

-
.
2
5
*
*

-
.
2
4
*

-
.
0
8

.
1
3

T
o
t
a
l
 
G
r
o
u
p

-
.
0
9

-
.
0
5

-
.
1
5
*
*

-
.
0
5

-
.
0
3

-
.
1
3

-
.
1
1

-
.
1
8

-
.
1
4

-
.
0
5

.
0
5

.
1
6

<
 
.
1
0

*
*
2
.
 
<
 
.
0
5

*
*
*
2
.
 
<
 
.
0
1



T
a
b
l
e
 
7

C
o
r
r
e
l
a
t
i
o
n
s
 
B
e
t
w
e
e
n
 
M
e
a
s
u
r
e
s
 
o
f
 
O
r
g
a
n
i
z
a
t
i
o
n
i
n
 
R
e
c
a
l
l
 
a
n
d
 
V
e
r
b
a
l
-
A
b
i
l
i
t
y
 
f
o
r
 
M
a
l
e
s
a
n
d
 
F
e
m
a
l
e
s

L
i
s
t
 
I
m
a
g
e
r
y

a
n
d

S
e
x
 
o
f
 
S
u
b
j
e
c
t

I
n
t
e
r
t
r
i
a
l
 
R
e
p
e
t
i
t
i
o
n
s

S
e
q
u
e
n
t
i
a
l
.

(
I
T
E
)

C
o
n
s
i
s
t
e
n
c
y

1
-
2

2
-
3
 
-
:

3
4

1
-
2

2
-
3

3
-
4

I
n
t
e
r
t
r
i
a
l
:
:
C
ó
r
i
e
c
t
-
-
a
4
;

R
e
s
p
o
n
s
e
s

,
-

(
I
T
C
)

"
:
1

1
-
2

'
.
,
.

2
-
3

'
-
'
 
3
-
4

-
.
-
.
1
-
2

I
n
t
e
r
t
r
i
a
l
.
N
e
w

R
e
s
p
o
n
s
e
s
_

(
I
T
N
)
:
,
1

2
-
3
-
3
.

-

3
-
4

n
i
g
h
 
I
m
a
g
e
r
y
 
L
i
s
t

M
a
l
e
s

-
.
0
5

-
.
0
0

.
1
1
:

.
0
1
L
-
0
2

.
0
9

-
.
1
1

.
-
.
1
3

-
.
1
4

,
.
-
.
2
1

t
.
0
1

F
e
m
a
l
e
s

-
.
0
3

-
.
0
1

-
.
1
1

.
0
7

.
0
0

-
.
0
9

.
0
1

-
.
0
1

-
.
1
6

.
0
1

:
1
1
.
1
0

.
0
8

T
o
t
a
l
 
C
r
o
u
p

c
o

i
-

M
e
d
i
u
m
 
I
m
a
g
e
r
y
 
L
i
s
t

-
.
0
3

-
.
0
1

.
0
2

.
0
2

.
0
0

.
0
2

-
.
0
2

-
.
0
4

-
.
1
1

-
.
1
0

.
0
5

.
0
2

M
a
l
e
s

.
0
5

-
.
0
0

-
.
0
8

-
.
0
0

.
0
4

-
.
0
3

-
.
0
2

-
.
1
1

-
.
0
7

-
.
0
9

-
.
0
1

-
.
0
3

*
*

*
*

C
I
O

F
e
m
a
l
e
s

-
.
1
1

-
.
0
8

-
.
2
1

-
.
1
0

-
.
0
8

-
.
1
8

.
0
1

-
.
0
2

-
.
0
7

-
.
0
9

-
.
0
0

-
.
0
4

P
h

T
o
t
a
l
 
G
r
o
u
p

.
0
1

.
0
1

-
.
0
4

.
0
0

.
0
7

.
0
2

-
.
0
2

-
.
0
3

-
.
0
6

-
.
0
2

-
.
0
1

L
o
w
 
I
m
a
g
e
r
y
 
L
i
s
t

B
e
l
e
s

.
1
6

-
.
1
4

.
0
8

.
1
4

-
.
1
3

-
.
1
0

-
.
0
7

-
.
0
4

-
.
0
2

.
1
1

.
1
2

-
.
0
3

*
*
*

*
*
*

*
*
*

F
e
m
a
l
e
s

-
.
0
4

-

.
0
3

.
0
3

-
.
0
5

.
0
4

.
0
5

-
.
2
4

-
.
2
6

-
.
2
9

.
0
1

.
1
6

.
2
8

*
*

T
o
t
a
l
 
G
r
o
u
p

.
0
7

-
4
0

-
.
0
4

.
0
6

-
.
0
8

-
.
0
1

-
.
1
0

-
.
0
8

-
.
0
7

.
0
8

.
1
4

.
0
9

2.
-

<
 1

0

**
<

.
0
5

*
*
*

<
 
.
0
1



significance (2 < .10) only on the comparison of ITC data based on

the last two trials. Thus, there is at least partial assurrance that

inferences concerning the use of imagery strategies are more accurate

when discussed in the context of imagery ability than of verbal ability.

Similar analyses conducted separately for each sex indicate that

the relationships described above are almost exclusively limited to

female Ss, Furthermore, in many cases correlatjne of similar magnitude

were found for relationships between verbal-ability and organization as

for relationships between imagery-ability and organization although

the-ze were half again the latter comparisons as there were for the

former. The correlation between verbal-ability and imagery ability for

sub-groups was .16.

Discussion

It is clear that variations in the quality of concreteness

attributable to words in a list are related directly to the facilitation

of performance and recall in learning by the study-recall procedure.

This finding is, of course, a replication of that obtained in earlier

studies such as those by Stewart (1965), Tulving, et al..(1965), and

Paivio (1965). It was also replicated within the present study where

two sets of tasks were employed, each representing slightly different

norms. Accordingly, although the stimulus materials were presented

in a single modality, the higher the imagery-provoking value or

picturability of the materials to be learned the easier they are to

recall. This effect is analogous to the finding that pictures are

recalled more easily than verbal materials when concreteness is held

constant as found by Stewart (1965). Thus, beyond the mere replication
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of the relation between concreteness and performance, the importance

of these data is that they imply a process by which Ss employ pictorial

representations, similar to that suggested by the term "ikonic-imagery,"

as a strategy for encoding certain types of material.

The main effect attributable to sex differences is impressive only

because it emerges so consistently in studies where tasks of the sort

employed in the present one are used. The finding that the performance

of women Ss was superior to that of men Ss is undoubtedly related to

the effects of differential cultural experiences on the acquisition of

knowledge and strategies for learning and recall by men and women. Such

differences are reflected in differential performance on tests of

general intellectual ability (Broverman, Klaiber, Kobayashi, & Vogel,

1968).

In this study there was no evidence for learning to learn. Previous

evidence in similar investigations has been controversial. Both Stewart

(1965) and Tulving, et al. (1965) obtained increments in performance

over lists which they reasoned were due to learning sets. Dallett

(1963), too, obtained the effect in his studies. Murdock (1960), on

the other hand, concluded from his independent investigations, that

neither learning to learn or warm-up effects were to be observed in

multi-trial free recall learning tasks. In reviewing their results,

Tulving, et al. (1965) suggest that, perhaps, learning to learn occurs

only where uncued free-recall, rather than cued recall as in Murdock's

experiment, was employed. However, this explanation cannot be applied

to the present experiment since cues were not used in the recall phase.

Learning to learn would appear to be a theoretically reasonable outcome

of the present procedure. Nevertheless, the findings from the present

86
83



study together with the fact that Stewart (1965) obtained only very

small differences in her study, suggest that the effect must be

considered a fragile one at best under the conditions of this experiment.

There were two interactions between Imagery and treatments that

were of importance in this study. First, low imagers perform better

over all trials than do high imagers. This observation replicates a

comparable one observed by Stewart (1965). However, in the present

study, there was an ordinal interaction between imagers and trials.

Accordingly, while low laagers perform significantly better than high

imagers on the first two trials their performances do not differ

significantly on the last two trials. Apparently, high imagers employ

the early stages of learning for identifying means by which their

preferred strategy of imagery can be implemented iu that task. A

parallel finding by Paivio (1969; Ernest & Paivio, 1969; Ernest & Paivio,

1971) indicates that individual differences in imagery were predictive

of !_ncidental memory, indicating differences in learning strategies of

high and low imagers. Thus, he found that high imagers recalled more

incidental components of a compound stimulus or response item than did

low imagers but the two groups did not differ in intentional learning.

The evidence accumulating to date suggests that low imagers and high

imagers employ quite different strategies in studying and recall with

the consequent effect on rate of learning and on the amount and nature

of what is recalled.

The second interaction of importance was that between Lmagers and

levels of concreteness represented by words in a given list. A series

of t-tests among means indicated that high imagers had difficulty in

learning a list of low concreteness (i.e., of abstract words). However,
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their performance increased significantly with increases in concreteness.

Again, this finding replicates one obtained by Stewart (1965). Furthermore,

Ernest & Paivio (1969) also reports similar sex differences, finding

better incidental memory for high imagery females but not for males. As

Paivio (1970) suggests, "It is too early to say what this might mean,

but developmental factors certainly must be implicated."

Of interest in the study of aptitude by treatment interactions

is the finding that organization is not manifest until the last trials

on the more difficult (abstract) list and is manifested on the first

trials of the easier (concrete) list. However, the implications of each

differ: they suggest thatthere aremore or less capricious attempts

at organization on the first trials of the abstract list by both groups,

while both groups (i.e., high and low imagers) organize the concrete

list about equally after the first two trials. The correlations based

on ITC data demonstrate differences in the strategies employed by the

two groups somewhat more definitively. Thus, high imagers achieve

significantly (2 < .10) less organization than do low imagers on all

comparisons of adjacent trials of the lists comprised of words with

low-rated imagery, and on the comparison of the adjacent trials of the

first three trials of the lists comprised of medium rated imagery.

The degree of imagery-ability is unrelated to performance on any of the

trial comparisons for the lists comprised of words rated high on imagery.

These data suggest that the high imagers may attempt to employ an

inappropriate strategy for the abstract words thus hindering their

performance on the low rated-imagery lists of words and to a lesser

extent on the medium Imagery words. On the other hand, the imagery

strategy may be as appropriate for organizing the high imagery list as
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is any other strategy employed by Ss with low imagery ability. Or,

perhaps, both groups employ the same strategy when learning lists of

concrete words. In either case, the correlations are not significantly

different from zeru for the concrete list. In general, the correlation

data lead to the conclusion that while imagery ability is not the

excJusive factor involved in organization in recall, it is no less

important than verbal ability.

These data reported here, together with those from other studies,

further suggest that the preferred method of high imagers for encoding

materials (that is, imaging) is inappropriate for low-concreteness

words thus impairing their performance. However, the method is an

efficient one when applied to materials that represent concrete referents

or that can be imagined (pictured) easily. Accordingly, their (i.e.,

high imagers) performance improved in correspondence with increases

in concreteness. The low imagers, who are hypothesized to employ other

learning strategies, were relatively unaffected by changed in

concreteness.
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A Factor Analysis of Imagery Tests

Francis J. Di Vesta, Gary Ingersoll and Phyllis Sunshine

The mentalistic sounding construct "imagery" has gained renewed

acceptance on several experimental fronts during the past decade and

undeniably has led to a number of fruitful insights on learning processes.

Despite its many definitions (Holt, 1964), recent investigators have

found that to provide this concept with operational meaning, either by

reference to the S's behavior or by inference from objective descriptions

of experimental conditions, was a relatively straightforward matter.

Several orientations in studies of imagery can be identified in the

current literature. In one, represented by the work of Paivio (for

example, see Paivio, 1970), the concern has been with the effects of

stimulus characteristics, such as the perceived vividness or concreteness

of events, usually language symbols, on the efficiency of learning

processes. In another, the emphasis is on imagery as a process or

strategy by which experiences ber:ome encoded or transformed for storage

in, or later retrieval from long-term memory. Bower's (for example,

see Bower, 1970) research is an illustration of this category of

investigations. Within a third framework, imagery has been defined

in terms of individual differences based on the subjects' reports of
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vividness of imaginal experiences (for example, Galton, 1580, 1883;

Richardson, 1969) or on scores for objective testis (for examples, see

Thurstone, 1944).

A potentially fruitful extension of the aforementioned orientations may

exist within the aptitude hy. treatment interaction (ATI). framework proposed

by Cronbach (1957) as a general methodology for biending the experimental.and

correlational methoda. It'was this orientation that provided the impetus for

the present study. Examples of the Lpplication of ATI to the study of imagery

are to be found in investigations deacribed by Hollenberg (1970) and Stewart

(1965). Only a.few such studies have been conducted to the present.. Never-

theless, it is becoming increasingly apparent (Paivio,1970; lbhwer, 1970)

'that hypotheses related to the differential effects on performance of manipu-

lated variables as'they interact with differences in ability (or preference)

.to use ikonic imagery versus verbalization strategies in thinking are gaining

attention.

An essential requirement for studies within the ATI orientation is a

reliable and valid measure of imagery. Introspection was the basis for the

earlier measures proposed by Galton and was retained in the more recent summary

by Richardson (1969) who described the revised scales originally employed by

Betts (1909) and Gordon (1949). A skeptical view of the reliability of

self-reports of imagery and the consequent search for more objective measures

prompted Hollenberg, in her-investigations of visual imagery with'children,

.and Stewart, in her studies with Zollege students, to reject, the self-report

procedure and to employ spatial Manipulations tests instead.

.Both Hollenberg (1970) and SteWart (1965).made some'further assumptions

that influenCed not only the choice of their tests but also the interpretation

of the scOres. Theyreasoned that indiyidual differences in.thinking by the .

..
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use of images (visualizers), on the one hand, or by the use of language

symbols (verbalizers), on the other, were the products.of the individual's

unique history of rewards and punishments for e4loying a given strategy.

Permissiveness in child-training wns believed to influence the continued use

of imagery and of language habits related to imagery. Guidance in the use"

of symbols not directly based on perceptual similarities was reasoned to

encourage the use of verbalizations in thinking. As the child begins to

think through the use' of symbols, ikonic imagery was assumed to fade; that is,

verbalization is. subetituted for imagery. These assumptions led both

Investigators (Hollenberg, 1970; Stewart, 1965) to employ the spatial manip-

.:ulations tests as though Imagery was inversely related to verbal ability;

that' is, they assumed high scores represented imagers'and low scores repre-

sented verbalizers. This inference was supported, in part, by the disordinal

.interactions found' between treatments and aptitUdes. Thus; high-imagery

subjects (Visualizers). tended to perform m6re effectively than low-imagery

.subjects on tasks hypothesized to favor ikonic mediation while low-imagery

-subjects (verbalizers),Outperformed the high imagery subjects on tasks that

faVored verbal mediation.

This brief reView suggests thc hypotheses that (a) meaSures of imagery

..and verbal ability are independent (orthogonal), if AOt bi-polar,' factors;

and (b) measures of imagery based on introspection are different'from and/or

leos reliable than measures based on objective tests. These hypotheees, of

course, are.directed toward an examination of the construct validity

(Cronbach & Meehl, 1955).of iMagery as an individual differenCe Variable.

One means of testing these hypotheses is to determine the relationships

between the three kind& (introspective rePorts of imagery, objectively

defined tests of apatial manipulation, and tests'of verbal airtlity) of tests,
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the performance of Ss on tasks assumed to be facilitated differentially

by verbal and imaginal processes. This approach was the one employed 17

,Hollenberg and Stewart. However, attempts to replicate Stewares exPeriments

.

in our laboratory were Only partially successful. Accordingly, following

Barratt (1953), the alternative procedure of testing these hypotheses via

factor analytic procedures was used, and is the subject of this report. The

underlying 'simple structure represented in several tests was examined in two

separate Studies. In.the first study, the hipothesis related to the indepen-

dence of verbal ability and Imagery wss examined; in the second study.the

relationship between introspeotive and objective tests of imagery was

investigated.

Method

Sub ects

There were 184 Ss in Study I and 232 Ss in Study II. All Ss were

enrolled in an introductory course in educational psychology. Though

participation was voluntary, Ssreceived credit toWard their course grade

for participating in the study. Most Ss had taken part in one or more

experiments prior to enrollinent in this course.

Materials

. Study I. The battery of tests for Study I was.purposely contrived to

consist of at least two factors: One group of tests was hypothesized to

depend primarily on perceptual.skills or spatial manipulation.'. The second

group consisted of tests related to verbal and general intellectual abilities.

Another group, comprised of general personality variables, was included to,

prevent restrictions on the extraction of factors: The "specific tests in

this battery are described immediately below.'

The Gottschaldt Figures Test as described by.Thurstone (1944) consisted..

of 61 test items divided into fivie parts. There were 27 items in Part A,
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7 items in Part B; 7 items in Part C; 10 items in Part D; and 10 items in

Part E. Maximum time limits were two, one, three, four, and four minutes for

each part, respectively. The score was the number of designs correctly traced

within the time allowed..

The Space Relations test of the Differential Aptitude_ Test Battery

(Bennett, Seashore, & Wesman, 1963) was employed as a measure of the ability

to visualize the rotation of a picture or pattern iu three dimensional space.

The score for the total number of correct choices was obtained.

The Space Thinking (Flags) (Thurstone & Jeffrey, 1959) test was intended

to measure an ability similarto that described for the Space Relations test.

A time limit of 20 minutes was iMposed. The score recorded was the number

right minus the number wrong.

The Stroop Color-Word Interference Test (Stroop, 1935) was constructed

according to standard procedures (for example, see Jensen and Rohwer, 1966;

Thurstone, 1944). Three forms were adminiétered to each S. In one tbcs S.

read the names of colors printed in black. In a second, he named the colors

of patches of color. The third version was the color-word interference task

in which each word was printed in a color other ;-..han its color name. The

total time for reading each version correctly was recorded.

The Automatization Test' (Broverman, 1964; Broverman, Klaiber, Kobayashi',

Vogel, 1968) measured the S's rate of naming three objects (tree, fly, and cup)

repeated equally often on a card. There were depicted 110 representations of

.-these'objects on.the card. The S's score was the abiount,of time taken to name

objects correctly..

A Vocabulary. Test was'specifically devised for.this study by modifying

.in Multiple-choice torm, several items selected frowthelienmon7Nelson Test

of Mental Ability.(Lamke Kelson, 1931-1960). .This test-consisted.
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of nine verbal' analogies, 17 vocabulary definitions or meanings, and four

opposites.

The Scholastic Aptitude Test (SAT) of the College, Entrance Examination

Board (1962-1963) had been administered to all Ss prior to entrance tO the

university. Their verbal and mathematics scores on.this test were obtained

from their college records.

The Reading, Comprehension test (Lindsa)+, Williams, & Peterman, 1969)

,

was developed by the Student Affairs Research Office,at the Pennsylvania

State University. ---t_consisted of 12 paragraphs, each of which was followed

by two or more test items fOr each paragraph, for a total of 30 items. This

: test had been administered to the Ss daring their Freshman year. Scores

were obtained from their college !e.c.atas.

The Remote Associates Test,(Hednick & Mddnick, 1967) was administered

as a test of ability to make mediating links in groups of. words'and, hence,

was Considered as a Potential centributorito the verbal factor. It Was

administered with a 30-min. time limit. The score was the number of items

answered correctly according to the key provided in the manual..

The personality measures consisted of the Achievement Anxiety Test

(Alpert.& Haber, 1960) from.which debilitating anxiety and facilitating

anxiety scores, were obtained; the Tolerance.for Ambiguity :test devised by

Budner (1963); and the Dogmatism Scale (Rokeach, 1960). These tests were

ddyised, adminidtered, and scored following descriptions provided in each

.of the references shown.

Study II. The test battery for Study II included the Space Thinking

(Flags) Test; the Scholastic Aptitude Test (SAT); the .SpatialfRelations Test;

and the Gottschaldt Hidden Figures, Test, all of which have beep. described

- under Study I. In addition, the folloWing were' administered. the ,Digit &Pan

94



test from the Wechsler Adults Intelligence Scale (Wechsler, 1955); the

Tolerance for Ambiguity Scale (Budner, 1963); the Social Desirability Scale

(Crowne, & Marlowe, 1964); the Memory-for-Desimis Test (Graham & Kendall,

1960); the Betts Vividness of Imagery Scale (Betts, 1909); and the Gordon

Test of Visual Imagery Control (Gordon, 1949). The latter two tests were

employed as described in Richardson (1969). These tests,- too, were devised,

administered, and scored as described in thereferences cited.

Procedures

The tests for-both studies were administered according to standardized

.instructions and proceduresProvided in manuals and references.for the tests.

There were, however, two exceptions: The items for che Digit Span Test were

recorded and the items for the Memory-for-Designs tests were placed on 35-mm.

slides, so that they could be presented to small groups rather than individ-

'ually. The Stroop Color-Word Tests and the Automatization Test.were admin-

istered individually to the S usually prior to or following participation in

another experiment. All other.tests were administered to Ss in small groups

15-25 Ss which were monitored by two Rs.

Results

In both Study I and Study II the basic data were the raw sCores from
c.

.:the tests employed in each study. Pearson product-moment correlations among'

all.scores within a study.were calculattid "and then used in the principal'

components analysis for initial factorization. Six factors were extracted

with eigenvalues greater. than 1.00 in both studies. The factors extracted%

were rotated via the Varimax routine (Kaiser, 1958).- Stability of the

factor structure was achieved for the rotation of.four factors in Study.I

and for three factors.in Stuy.II. The results ofthese analyses are':

. 9e
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Study I. The first study was concerned with the question of

whether imagery and verbal ability were separable individual difference

characteristics or whether they were constituents of a more general

intellectual ability. The means and standard deviations of scores from

the 20 aptitude tests are summarized in Table 1 separately for males

and females. The intercorrelations among all variables for all Ss

(N = 184) are displayed in Table 2. Note that sex was included as a

"score" ("one" was employed for females and "two" for males) in a manner

similar to that employed in Thurstone's (1944) earlier studies of

perception. The authors were aware of difficulties associated with this

practice but in view of the similarity in results obtained via separate

analyses for each sex, it was decided that the most parsimonius means

of presenting descriptive data for the entire group was by the summary

of the analysis based on all Ss.

The results of the analyses are shown in Table 3. The first factor

is comprised of Reading Comprehension, the Scholastic Aptitude Test, the

Vocabulary Test, and the Remote Associates Test. These measures appear

to be clearly classifiable as Verbal or Symbolic Imagery.

The second factor is comprised of the Flags, Spatial Relations,

Gottschaldt, and the SAT:Math tests scores. This factor, with the

exception of the SAT:Math test (which has the lowest of the loadings)

can be defined as Ikonic Imagery.

The third component extracted was named AutomatizatiOn. It was

comprised of the three forme of the Stroop Color-Word Test and the

Automatization test. Although it had been assumed that these tests

might have had large "imaginal" components it is clear that the factor

is separately defined from Ikonic Imagery thereby supporting results
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Table 1

Means and Standard Deviations for Females and Males

On ,Twenty Measures: Study I

Test

Females

(N,. 104)

SD

Males

(N gig 80)

SD

Flags 106.40 19.98 115.50 12.84

.Spatial Relations 68.39 16.77 76.35 15.91

Gottschaldt Figures Test: I \\ 16.59 7.43 18.41 7.82

Gottschaldt Figures Test: II 5.28 2.02 5.80 1.85

Gottschaldt Figures Test: III 4.62 1.98 5.19 1.77

Gottschaldt Figures Test: IV 4.59 2.64 5.85 2.94

Gottschaldt Figures Test: V 6.39 2.04 7.30 2.05

Stroop: Word Score (secs.) 38.02/ 4.94 40.41 4.75

Stroop: Color Score (secs.) 52.29 7.03 56.83 7.84

Stroop: Interference Score secs. 93.21 15.69 100.30 19.04

Automatization 53.06 7.81 54.40 6.70

SAT: Math 549.50 83.07 569.00 78.41

SAT: Verbal 527.30 91.24 500.80 78.81

Vocabulary 19.13 . 3.73 18.23 3.97

Remote Associates Test 13.40 5.06 13.59 4.51

Reading Comprehension 16.21 4,35 16.24 4.62

Debilitating Anxiety 27.59 6.48 25.29 4.92

Facilitating Anxiety 24.36 4.80 26.01 4.07

Tolerance of Ambiguity 41.35 8.83 42:48 8.76

Dogmatism 128.90 19.14 130:70 18.00
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Table 3

Summary of Factor Loadings for Tests Associlited with

Four Varimax Factors: Study I

Test

I

Verbal

Flags

Spatial Relations
, --

.Gottschaldt Figures Test:-I

Gottschaldt Figures Test: II

Gottschaldt Figures Test: III

-.12

.09

.03

\.18
\

-.06

Factor

II

Imagery Automatization.. Anxiety h2
IV

.57

.58

.57

.67

.65

Gottschaldt Figures Test: IV .10
'.

.70

Gottschaldt Figures Test: V .16 .77

Stroop Test: Word -.2,1 .14

.Stroop Test: Color -.02 .04

.Stroop Test: Word/Color -.07 -.11
/

Automatization .00 -.11

'SAT: Math .50 .49

SAT: Verbal .83 .02

Vocabulary T .81 -.05

Remote Associates Test .50 .10

Reading Comprehension .63 -.00

Debilitating Anxiety -.15 -.05

Facilitating Anxiety .15 .1i

'Tolerance of Ambiguity -.15 .26i

Dogmatism -.15 .19

Sex -.19 .37

Eigenvalues

. 08

.22

-.08

-.06

-.04

-.02

. 04

. 73

. 86

. 86

.78

. 06

-.17

-.17

.06

-.10

.04

..-.03

-.12/

.10

.34

.09 .42

-.15 .46

.35

-.04 .54

.03 .60

. 07 .57

-.02

7.08 .60

.00 .75

.03 .76

-.10 .65

. 04 .51

.11 .73

. 10 .70

.32

.20 .61

-.85 .74

. 83 .74

-.06 .42

.-.35 .51

. 39 .46

2.12 3.78 3.35 . 1.49

N ... 80 msles and 104 females.

...Females; 2 ...Males:.
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obtained by Broverman (1964). This factor refers to the S's ability to

perform simple repetitive tasks without being distracted by interfering

influences, such as the general effect produced when the actual colors

of the printing interfere with reading color-names.

The fourth factor obtained was Anxiety. As one might expect, this

factor was comprised of the two scores, representing facilitating and

debilitating anxiety, from the Achievement Anxiety Scale. This factor

is interesting only because the two scores are differentially polarized

on the factor, thereby providing a degree of validity for the constructs

as hypothesized in the development of the scales (Alpert & Haber, 1960).

None of the loadings of the sex variable are high for any of the

factors. Nevertheless, it is of interest to note the directions of the

correlations: the Verbal factor was inversely correlated and the other

factors were positively correlated with sex indicating that females

tended to achieve higher scores on the Verbal factor than did males and

males tended to achieve higher scores on the Automatization and Ikonic

Imagery factors than did females. A similar tendency was noted by

Thurstone (1944).

Study II. The analysis of data obtained for the second study was

directed toward examining the validity of the notion that introspective

reports and objective tests of imagery ability provide meabi of the

same individual difference characteristics. The means and standard

deviations of scores for all tests in this study are summarized in

Table 4.

These data are based on the entire pool of Ss for Study II. A

comparison with Study I indicates the results from the two studies were
4

within a standard deviation of one anotier for overlapping tests,
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Table 4

Means and Standard Deviations for Scores

On Ten Tests: Study II*

Test SD

IIMPIOI1

Social Desirability

Vividness of Imagery

Control of Imagery,

Digit Span'

Memory for Figurs

14.65

196.9

29.86

9.26\

16.47

SAT: Verbal 509.47

SAT: Math 552.13

Gottschaldt Figures Test 36.10

Flags '108.93

Spatial Relations 67.72

5.06

29.68

6.79

2.05

3.71

88.04

86.86

11.89

19.98

17.68

-104

101



although in each case the mean scores for Ss in Study I were higher

than those for Ss in Study II. Thus, for Studies I and II, respectively,

the SAT:Verbal scores were 515.80 and 509.47, the SAT:Math scores were

558.00 and 552.13, the Flags Test scores were 110.40 and 108.93, the

Gottschaldt Figures Test scores wre 39.65 and 36.10, and the Spatial

Relations Test scores were 71:85 and 67.72.

The intercorrelations among all variables in Study II are presented

in Table 5. The correlations between the same variables in Study I and

Study II were comparable except for the correlations between SAT:Verbal

and the Spatial Relations test which were -.04 in Study I and .21 in

Study II; and between SAT:Math and SAT:Verbal which were .35 and .54 in

Study I and Study II, respective3y.

The summary of the rotated factor matrix for Study II is shown in

Table 6. The results presented there provide a clear reproduction of

the Verbal and Imagery factors extracted in the factor analysis for

Study I. As in Study I, women were found to be more facile in verbal

than were the men and men were higher in imagery ability than were women.

In addition, there was extracted a third factor described by the label

Social Desirability. The constituents of this factor were the Control

of Imagery Scale, the Vividness of Imagery Scale, and the Social

Desirability Scale.

In summary, Study II provided a replication of the distinction

between verbal and imagery abilities and, in addition, indicated that

objective tests provide measures of abilities that may be quite different

from those provid=d by introspective reports.

105
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Table 5

Matrix ofIntercorrelations Among.VaribleS, in Study II*

Variables SD VI CI DS

Variables

MFF- SATV. SATM GFT F SR

**
Sex

'Social Desirability

Vividness of Imagery

Control of Imagery

Digit Span

Memory for Figures

SAT: Verbal

SAT: Math

Gottschaldt Figures Test

Flags

Spatial Relations

04 01

29

04

20

'45

-11:

-07

00

03

' 00

5

113

07

02

12

-12

-06

09

22

15

-05

-06

00

14

18

28

54

03

02

06

09

02

26

30

44

-22

-03

-04

-01

05

24

-06

25

28

-14

-04

-04

-08

07

38

21

29

34

37

*
Decimal points

**
/n this study

of two.

have been omitted in correlation cOefficfients.

men were assigned a score-of one and women Wereassigned a.score
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Table 6

Summary of Factor Loadings for Tests

Aaeociated with Three Varimax Factors: Study II

Factor

Tests Verbal
\

\Lmagery

III

Social
Desirability

h
2

Flags -.02 .78 .04 .61

Spatial Ralations ' .26, \,.70 .08 .36
\

Gottschaldt Figures Test \\\.51 .44 -.16 .48

\

- Memory for Figures :26 '.53 -.21 .40

Control of Imagery .17 -.08 -.75 .59

.,Vividness'of Imagery -.04 .01 -.81 .66

Social Desirability -.20 / .03 -.62 .43

SAT: Math .75 ..32. -.06 .67

'SAT: Verbai .86 -.07 .04 .76

Digit Span .37 -.01 .09. .14

Sex
* .26 -.47 -.12 .31

Eigenvalue -1.40 . 2.52. 1.70

n thiestudy men were assigned a wore.of:one:and women:were assigned a Score'
J

of two.
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Discussion

The results of this study clearly confirm the stability of imagery

as an individual difference variable. In large part, the tests

comprising this factor have no apparent dependence on obvious meaningful

associations. An analysis of manipulations required for each set of

tasks would imply that they could only be accomplished with minimal

benefit from verbal associations, labeling, or conceptualizations.

Furthermore, it appears that successful performance cn these tasks

required those mental abilities with imaginal rather than symbolic

properties.

The processes, presumably indexed by the imagery factor can be

inferred from an analysis of the kinds of skills required to perform the

tests which saturate this factor in both studies. The ability to hold

a percept in memory long enough to work with it was measured by the

Memory-for-Designs test. The Flags and Spatial Relations tests require

the S not only to hold the percept in memory but to rotate it or to

unfold it in various ways, that is, to "view" it from many perspectives.

However, these are relatively primitive abilities. The measure of the

higher forms of imagery would require a task in which the figure would be

changed or reorganized. To some extent this function was served by the

Gottschaldt Figures Test. In these tasks, the critical figure to be

identified was camouflaged by extraneour. lines. In order to perceive

the hidden, less obvious stimulus relationship the initial more obvious

percepts had to be subdued. Thus, the underlying process in the

Gottschaldt test appears to be one of not only holding the stimulus in

memory but also of restructuring the percept.

10g
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The present factor analysis, of course, only implies that the

Flags, Spatial Relations, Memory-for-Designs and Gottschaldt tests

comprise a cluster of tasks that presumably require some common process.

It does not, except by inference, indicate whether imaginal, visualiza-

tion, perceptual, or some other process underlies performance of the

tasks involved. An integration of a finding from Barratt's (1953)

study, with the findings from the present study, may help to provide a

partial answer to this question. He required his Ss to perform sample

tasks representing each factor extracted and then to rate their use of

imagery during the performance of these tasks. It was found that high-

imagers performed better than low-imagers on the Spatial Manipulations

tasks but the performance of the two groups on the Spatial Recognition

and Spatial Reasoning tasks was not differentiated. Barrett indicates

that these results justify the use of these tests for measuring imagery.

In view of the cross-validation achieved by differences in performance

of the two imagery groups on the tasks representing the separate factors

his reasoning is warranted, at least in part. Nevertheless, in view of

the present findings regarding the possibility that introspective

reports are partially confounded with social desirability, complete

answers to the validity of the imagery construct can only come from

further development of a carefully constructed nomological net, a part

of which must necessarily be comprised of the findings from Barratt's

and from Stewart's studies.

The separate extraction of the Automatization factor from the

imagery factor, was in a sense, predictable from Broverman's (1964)

studies. On the surface it may appear that both the Gottschaldt Figures

Test and the Stroop Color-Word Test are similar to the extent that they
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involve interference of performance by the'presence of irrelevant stimuli.

However, the distinctiveness of the tasks lies in the relationship between

the interfering stimuli to the critical stimuli in each. Accordingly,

in the Stroop Color-Word Test the stimulus attribute is readily

perceived. Successful performance is dependent on a set to respond to

certain obvious features of the stimulus and not to respond co the wrong,

interfering, though equally obvious features. This set-to-respond in

certain ways is undoubtedly present in Automatization. It is clearly

distinct from the reorganization of stimulus structure required in

Imagery, as represented in the Gottschaldt test.

The Verbal factor identified in both studies is so familiar that

very little additional explanation to that already provided in textbooks

and manuals seems necessary. As one can readily see, it is the factor

comprised of acquired verbalizations and language symbelis and the

ability to employ these syrebols, in various ways, within tasks where

;eneral mental ability and symbolic transformations of incoming stimuli

facilitate performance. Similarly, the extraction of the Anxiety

factor in Study I was not unanticipated since, in two ways, it was quite

unlike any of the other measures. 'First, it was a self-report or

intrespective measure rather than an objective test and second, the

questions related to the affective domain of behaviors rather than to the

cognitive domain. Nevertheless, the extiraction of the Verbal and

Anxiety factors are important to the present discussion to the exteni:

that, except for the loading of the SAT:Math score on Imagery, none of the

other loadings on these factors overlapped significantly with those of

Imagery. Thus, the data provide further evidence that Imagery is a

separate constituent of cognitive structure or a separate cognitive

strategy from Verbal ability.
Of
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The final factor to be discussed is Social Desirability. It was

not altogether surprising that one component of 'this factor, the

introspective reports of ability to control imagery and vividness of

imagery loaded heavily on a factor other than that represented by the

objective tests of imagery. However, it was surprising that they should

be heavily weighted on Social Desirability. Inspection of the items on

these scales suggest a possible explanation: The scales for the intro-

spective reports of imagery may imply to some Ss that to be able "to

control one's imagery" and "to experience vivid images" is a highly

valued characteristic comparable, for example, to possessing a high I.Q.

The Social Desirability scale also measures qualities of behavior that

reflect dependence on the acceptance, recognition and approval of

others.. If ability to conjure up images is believed to be a culturally

desirable trait then it is consistent that this bias will affect the

scores on the.scale. It is most interesting to note that Richardson

(1969, p. 87) does indicate a correlation between the richness of

fantasy (measured by introspective reports) and persuasibility (defined

as readiness to accept social influence regardless of what is known

about he communicator). However, nowhere in the book could the present

investigator find where response, bias, need for approval, or similar

behavioral qualities were considered in the interpretation of data

presented. Nevertheless, it was clear that differential performances

such as "perceptual achievements, ... involved in responding to an

4Mbiguous ink blot or in recognition of an object" (Richardson, 1969, p.

131) and other similar behaviors attributed by Richardson to differences

between high and low visualizers could also be influenced by social

desirability and thereby would provide alternative explanations.



In summary, the results of the present investigation appear to

warrant two conclusions. First, imagery as defined by objective tests

appears to be a distinctive individual difference variable. Relating

underlying processes such as those tentatively described above to

performance in situations predominantly concrete or abstract should be

a fruitful source of hypotheses for further investigations. In this

context, the present investigator wishes to reemphasize the caution

certainly familiar to potential investigators, that Is, hypotheses should

be based on processes assumed to underlie the factors rather than on the

labels attached to the factors. At best, such labels reflect the

idiosyncracies of the investigator and by themselves are more often

misleading than not. A case in point is the ambiguity associated with

a term such as automatization which can be interpreted variously as

"readiness to respond," "rigidity," "set to respond to given attributes,"

or even perhaps as "fluency in translating pictures into words." We

have already pointed out in the kutroduction the numerous definitions

attached to imagery. The term Imagery, vn as it is used here, does no

more than imply a non-linguistic category. The question of whether

it is an ikon, engram, or non-linguistic meaning ccitegory is certainly

unresolved. Our present inclin, ation is to restrict its definition to

those processes presumably involved in test performance. Still further

refinenent of these definitions appear to be imperative if the elusive

aptitude by treatment interactions are to be captured in systematic

investigations.

A second conclusion from the present study is that introspective

reports, as measures of imagery, do not possess construct validity.

This conclusion was implied not only by the results of the present



investigation but by the examination of data presented in reports of

studies where .introspective scales were employed. Where such introspective

scales have been employed, as they were in studies reported by Richardson

(1969), the data crediting differences in performance to differences in

imagery should be interpreted with caution. Some consideration may be

given to further development of these scales with an attempt to remove

response bias or their heavy dependence on social desirability. For

the present, they must be considered to be confounded with response bias.

This study provides only a description of one structure of imagery.

It does not answer important and interesting developmental questions

such as the degree of imagery relative to verbal ability in children

compared to adults. Nor does it indicate how mmch the use of imagery

reflects a skill as it probably does with adults. These kinds of

distinctions suggest interaction with manipulations of task characteristics

(such as concreteness) in the former and x4ith manipulations of

motivational levels in the latter. TiLe interpretations provided here

should provide a basis for further factorial studies to differentiate

among imagery structures or specific kinds of imagery that may vary for

the senses. However, the primary interest is to determine whether

imagery as isolated here is descriptive of intellectual performance

that transcends purely perceptual effects. In view of the potential

fruitfulness of the approach and the current popularity of imagery as a

cognitive process, investigatiomS of the antecedent conditions associated

with it and of its interactions with tank and stimulus variables are in

order. .
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Imagery Ability, Abstractness and Word Order

As Variables in RecAll of Adjectives and Nouns

Francis J. Di Vesta and Steven M. Ross

Among the empirical results of experiments on item imagery-arousal are

the findings that word pairs are more easily learned in the noun-adjective

order as opposed to adjective noun order (Lambert & Paivio, 1956; Paivio,

1963; Kusyszyn & Paivio, 1966; Yuille, Paivio Se Lambert, 1969); that

concrete nouns, but not abstract nouns are more effective associative cues

than adjectives (Lockhart, 1969); and that pictures are easier to remember

than concrete nouns (Stewart, 1965; Paivio, 1969). Although investigationa

of imagery as a stimulus attribute has yielded generally consistent and

reasonably conclusive evidence, there is considerably less empirical support

for theoretical notions regarding imagery as a transformational process

influenced by individual differences in imagery-ability.

A potentially fruitful approach in defining imagery abilities has

involved the use of spatial manipulation tasks. rsing these measures,

Ernest and Paivio (1969; 1970) found that female high imagers are more

accurate in recalling incidental material than female low imagers, and that

high imagers of both sexes have greater reaction times iv...associating

abstract stimuli thaL in associating concrete stimuli. Stewart (1965) too,

has reported that the performance of high imagers was facilitated by

concrete stimulus materials in several learning situations.

The present investigation was, in part, a replication of one by Mille,

Paivio, and Lambert (1969) in which the order of presenting paired-associates
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was manipulated; that is, Ss were presented pairs of words in either the

noun-adjective or adjective-noun order. In additioa, controls were provided

for the abstract-concrete characteristics of the adjectives as well as of

the nouns. It was found that recall was superior for the nonn-adjective

order, for high-Imagery rather than low-Imagery stimulus elements, and for

high-Imagery rather than low-Imagery response elements. *.Overall, stimulus

Imagery emerges as the most critical factor in accounting for differences

.in item recall.

The main purpose of the present study, however, was to extend the one

conducted by Yuille, et al., (1969) by incorporating levels of imagery,

as an individual difference variable. This factor was included in order to

investigate the hypothesis that levels of imagery ability interact with

treatments to affect performaace. Specifically, it was hypothesized that,

relative to low imaging ability, high imagery ability would facilitate the

learning of abstract stimuli more than of concrete stimuli. These hypotheses

were suggested in several studies by Paivio/and his colleagues. For example,

Paivio and Foth (1970) demonstrated that mediation instructions emphasizing

imaginal 15rocesses resulted in greater recall of abstract pairs than

mediation instructions emphasizing verbal processes. Ernest and Paivio (1971)

showed that the relative superiority of high imagers over low Imagers in

reaction speed was greater when the stimuli to be associated were abstract

for both imaginal and verbal insiructions. In general, these findings

suggest that imaginal processes complement verbal associations with the

presentation of abstract stimuli. Concrete stimuli, on the other hand,

elicit easily detectable cues that are as accessible for'dual processing

along with verbal cues by high imagers and non-imagers alike. However,

non-imagers are presumably less able to establish pictorial associations and,
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as a result, are less efficient at retrieving the partidular response when

abstract stimuli are used. Therefore it was hypothesized that high imagers.

would have relatively greater recall for abstract pairs than would low

Imagers.

Method

Desip

The Ss were presented two study-recall trials of a list of paired-

associates. The word pairs appearing in a given list were presented in

either a noun-adjective (N-A) or adjective-noun (A-N) order. Thus, in one

condition, nouns served as the stimulus elements and adjectives as the

response. elements. In the other,condition, adjectives served as stimuli

while nouns served as response,elements. Imagery arousal (I) of the noun

associates was employed as a within-subjects variable with two levels.

Using the rating scales by Paivio, Yuille, and Madigan (1968), half.of the

nouns were selected on the basis of high imagery and concreteness, and the

other half were selected on the basik; of low Imagery and abstractness.

This variable was orthogonally crossed with a similar set of conditions in

which the imagery arousal (I) of the adjective associates as another

within-subjects variable was'manipulated. Thus, within each order (N-A or.

A-N), a given list of word-pairs was comprised of equal numbers of word pairs

in which both members of a pair had high rated imagery, in which one m,pliber

had high rated imagery and the other had low rated imagery, and in which

both members had low imagery. The between-subjects variable of list order

was orthogonally crossed with another between-subjects variable, that of

imagery ability as an individual difference variable. Thus, half of the Ss

were classified as high imaGers and the other half as low imagers according

to their performance on spatial relations tests. All Ss were given two

117



study-recall trials. In summary, these manipulations implieda2x2x2x2x2

analysis of variance with the between-subjects factors being two orders of

presentation (N-A and A-N), and two imagery aptitude groups (high-imagers and

low-imagers); and the within-subjects factors being two levels of stimulus

imagery (High-I and Low-I), two levels of response imagery (High-I and Low-I),

and two study-recall trials.

Subjects

The S pool for this experiment consisted of approximately 300 undergraduates

enrolled in an introductory educational psychology course at the Pennsylvania

State University. Sixty-five high imagers and 65 low imagers were selected

as potential Ss according to their average standard score (T) on a test

battery rf three spatial relations tests: Flags: A Test of Spatial Thinking

(Thurstone & Jeffrey, 1956), A Space Relations Test from the Differential

Aptitude Test (Bennett, Seashore, & Wesman, 1947), and the Gottschaldt Fig:_res

Test as described by Thurstone (1944). Of these, 54 high imagers (average

T-score = 59.50) and 54 low imagers (average T-score = 37.75) agreed to

participate in the present experiment, and were extended credit towards

the course grade. The experimental variations were administered to Ss in

groups of 3. All Ss were randomly assigned to separate conditions upon entry

into the laboratory.

Word Lists

A stimulus list consisted of 24 adjective-noun (A-N) pairs; six pairs

of which were comprised of high-imagery adjectives and high-imagery nouns (HH );

six pairs were high-imagery adjectives and low-imagery nouns (HL); six pairs

were low-imagery adjectives and high-imagery nouns (LH); and six pairs were

low-imagery adjectives and low-imagery nouns (LL), Three randomized lists

were prepared, thus requiring a pool of 36 adjectives and 36 nouns. Items
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for the pairs were randomly selected from this pool without replacement. The

noun-adjective (N-A) lists were formed by reversing the pairs in the A-N

lists. Altogether six lists were prepared, each with two random orders of

presentation. No word-pair occurred more than once in either the A-N or

N-A Presentation Order.

The 18 high-imagery (concrete) nouns had average ratings of 6.40 on the

imagery scale and 6.80 on the concreteness scaJe; the 18 low imagery

(abstr.,ct) nouns had imagery and concreteness ratings of 3.50 and 1.77

respectively. These words were selected from the Paivio, Yuille, and

Madigan (1968) norms. Separate norms for a set of 75 adjectives and five

nouns were obtained specifically for this study inasmuch as ratings of

adjectives on the imagery and concreteness scale were not readily available.

The five nouns were selected at random from the Paivio et al. (1968) norms

in order to provide a basis for determining similarity in ratings for the

two groups. The set of 75 adjectives and five nouns were rated for imagery

arousal by 15 undergraduate volunteers who were from the sane S pool as that

employed for the experiment. On the basis of their ratings, 18 High-I

adjectives averag.Lag 6.29 on a 7-point scale, and 18 Low-I adjectives

averaging 2.74 were selected. The average ratings of the five nouns was

4.22 which did not differ significantly from the 4.02 obtained by averaging

the corresponding I scores from the Pelvic) et al. (1968) norms. Thus, it was

assumed that the ratings of adjectives were comparable to the ratings of

nouns available from Paivio, et al.'s norms.

Following the selection of the individual words, each adjective was

paired with both a High-I and a Low-I noun. These pairs are displayed in

Table 1. Each word-pair was printed on a 3 x 5 in. card.



Table 1

Nouns and Adjectives used in the Paired-Associate Lists

Adjectives* Nouns

High Imagery Low Imagery High Imagery Low Imagery

Dark. Boring Elephant Satire

Hairy Known Fox Spirit

Round Bad Camp Edition

Bumpy,

Vertical

Subtle

- Mature
-,

Hurdle

Acrobat

Crisis

Quality

Rocky Usual -', Volcano .Disposition.

Fuzzy Trite Clothing Jealousy

Blue Hungry Reptile Obaession

Sharp Best Corner Anger.

Colorful Actual Factory Honor

Cloudy Personal Alcohol Belief

Glassy Different Skillet Pleasure

Smooth Popular Jelly Intellect

,Shiny Quiet Revolver Memory

.Wet ObVious Barrl Sensation

Burnt Dominant Headlight Betrayal

Small Tardy Whale
. Idea .

Bloody Real Tweezers Virtue

1 .

* Each adjective (High:-I And.Low7I) was paired with the corresponding Hig41,4

and Low-I nouni.
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Procedure

Three Ss were sdheduled for each experimental sesaion and were seated

at separate locations in the laboratory. Prior to Ss arrival at the session,

one of the six decks of 3 x 5 Inch cards had been placed randomly at each of

the three positions. Thus, each S within a group received a unique deck

consisting of two study-recall trials in either the A741 or Isi-A order.

All Ss were given standard-paired associate instructions administered

by means of a tape recorder. The E was always present to supervise the

general administration and to respond to questions regarding the procedure.

The basic task was identical for all treatment conditions. At the sound of

a bell, S viewed the first pair by .flipping over the top index card. Ten

seconds were allotted to study each pair after which S was again directed

by the bell to proceed to the next card. Verbal instructions announced the

end of the study list and the beginning of the rezall session: During recall

only the stimulus elements of the individual/word pairs appeared on the

index cards. Au interval of 15 seconds was provided for S to write down

the appropriate response element. Cover sheets were used'to Obscure all

previous answers. When the recall trial was completed the answer sheet was

collected and E proceeded to administer the second study-recall presentatiOn

of the same pairs via the same procedure employed for the first trial.

Results

The number of correct responses ware analyzed by a mixed analysis of

variance with two between-PatijaCts and three within-subjects variables. The

between-subjects factors were two Presentation Orders (U-A and Ar-14), and two

levels of Imagery (high imagers and low imagers); the within-subjects factors

were the two levels of Stimulus Imagery (High 1 and Low 1) two levels of

Response Imagery (High I and Low ;), and tw* Recall Trials.
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The significant main effects were as follows: The effect due to

Presentation Orders yielded F (1,104) = 15.09, k< .001, indicating that

the N-A order ( . 4.36) was superior to the A-N order ( - 3.58) across

conditions. The effect due to Stimulus Imagery yielded F (1,104) = 134.96,

p< .001. The effect due to Response Imagery yielded F (1,104) = 36.17,

It< .001. These findings imply that High-I words were more easily associated

than Low-I words whether in stimulus or response positions. As would be

expected the effect due to Recal.1 Trials was highly significant yielding

F (1,104) = 532.35, k< .001. These main effeCts and the non-significant

> .05) effect associated with Imagery levels were qualified by the inter-

actions discussed in the paragraphs that follow.

The effect_ due to the interaction between Presentation Order and Recall

Trials yielded F (1,104) = 6.09, 11.< .05. Though more words were correctly

recalled during the second recall trial for both the N-A and A-N orders, the

degrce of improvement was more pronounced for the A-N condition. This effect

is almost certainly attributable to the near ceiling performance of Ss in the

.N-A condition during the first.recall trial a 4.68). If this is contrasted

with the average recall in the A-N condition ( . 2.48), it is obvious that

comparative potentialities for improvement were markedly uneven ( the ceiling

score was 6.00). The same interpretation can probably be applied.to the effect

due to the interaction between Stimului Imagery and Eccall Trials which,'

yielded F (1,iO4) = 11.98, 11.< .001; the high-I stimulus pairs wee recalled

at a near ceiling level during the first recall trial. Nevertheless, these

findings indicate that the effect of Imagery is readily demonstrable during the

initial Etages of learning.

The interaction between Presentation Order and Response Imagery_yielded

F (1,104) r 5.05, 2 < .05. This finding indicates that, in the response.
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position, noun imagery is a more critical factor than adjective

Imagery. In contrast, the effect due to the interaction batueen

Presentation Order and Stimulus Imagery we. not significant (].2 > .05).

Thus, imagery is a more important variable in the stimulus than in

the response element of a vord pair, whether the stimulus is a noun

or adjective. This result shown in Figure 1 corroborates the findings

of Paivio and his associates (Ynille, Paivio, & Lambert, 1969; Paivio,

1970).

Further support for the "stimulus peg" notion is provided by

analyses of the effect due to the first order interaction between

Stimulus Imagery and Response Imagery which yielded F (1,104) = 20.25,

< .001. The order of difficulty for learning under the various

stimulus-response imagery conditions (from easiest to most difficult)

was High-I Stimulus - High-I Response (IT = 4.95), High-I Stimulus -

Low-I Response (ri = 4.25), Low-I Stimulus - High-I Response a= 3.38),

and Low-I Stimulus - Low-I Response (X = 3.29). These results indicate

that increasingly greater gains were demonstrated as the pairs

increased in concreteness. Thus, a High-I response element had a

greater facilitative effect when the stimulus element was also a

High-I noun or adjective. However, tbe significant triple interaction

between the above factors and recall trials provides further qualifi-

cation of this conclusion. This interaction, graphically displayed

in Figure 2, is mostly attributable to the previously discussed

ceiling effect that occurred in Trial 2. However, another differential

effect between trials occurred in the ordering of the means where the
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hypothesized superiority of Low-1 - High-I pairs over Low-i Low-I

pairs was reversed in ttial 1, although they were not significantly

different (t 1.00). A subsequent analysis was performed on the data
-

in the cells descrcibed above to test directly the hypothesis that imagery

is more effective on the stimulus side than on the response side of

paired-associates, _fleet, all pairs with High-T stimulus elements

(27 = 3.73 in Trial 1 and i= 5.48) in Trial 2) were compared with those

ccntaining Low-I stimuli (IT = 2,37 iu Trial 1 and X 4.45 in Trial 2))

and similarly for the High-i (71-C = 3.22 in Trial 1 and 5E= 5.12 in Trial 2)

and Low-I a = 2.88 in Trial 1 and 1- 4.81 in Trial 2) response elements

The overall comparison indicated that in both Recall Trial 1 (t = 9.62,

< .001) and Recall Trial 2 (t = 6.57, .2 < .001) stimulus imagery was a

more critical deteminant of recall facility than was response imagery

Imagery aptitude was involved in a significant four-way interaction

with Presentation Order, Stimulus Imagery, and Recall Trials [F (1,104) =

4-75, 2. < .05]. A summary of the means related to this interaction is

presented in Table 2. Although the effects are not extreme, it is apparent

that High Imagery ability was most effective in the recall of Low-I stimulus

pairs. This result was more apparent in the A-N order during Trial 1 and

in the N-A order during Trial 2. It is difficult to account for this order

reversal between trials, but it is probably of questionable theoretical

significance when the ceiling effect described above is taken into considera-

tion. It should be noted that the performance of Low Imagers surpasses that of High
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Table 2

Mean Number of Correct Responses on Trial 1 and Trial 2

As a Furction of Imagery Aptitude, Presentation, Order, and Stimulus Imagery

_

Presentation Order

Stimulus Imagery and Adjective-Noun Noun-Adjective

I

Trial 1 Trial 2

I-

4.56 5.81

4.07 5.72

2.60 4.98

2.46- 4.48

!imagery Aptitude 1 Trial 1 !
Trial 2

Concrete Stimulus

Righ-Imagers

Low-Imagers

Abstract Stimulus

RighImagers

3.30

5.37

5.00

2.02 4.37

Low-Tmagers 1.57 3.98
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WA:41.!

Imagers when the High I stimulus was an adjective (k-N )rder). Thus, the

data directionally support the hypothesis that the superiority of High

Imagers over Low Imagers is greater when the stimulus is Low I. Additional

support for this hypothesis was provided by the interaction between Imagery,

Stimulus Imagery, Response Imagery and Recall Trials which yielded F (1,104) =

2.62, 2 > .10 < .20. Though this interaction was not significant, and

indicates only a tendency, it suggests that the superiority of High Imagers

over Low Imagers was most pronounced for Low-I - High-I pairs in Trial 1

(mean difference (F) = +.58), and for Low-I - Low-I pairs in Trial 2 ( +.51).

On the other hand, the smallest differences between the two groups appeared

in the learning of High-I - High;NI pairs in Trial 1 = -.02) and also in

Trial 2 (d = +.18). None of the other main effects or interactions were

found to be significant:1

Discussion

The results of the present study provide clear support of Yuille, et. al's

(1969) findings that imagery of nouns influences paired-associate learning

more than does imagery of adjectives. With high imagery adjectives, nouns

in the N-A order were more influential than were nouns in the A-N order.

However, it is interesting that low imagery nouns coupled with high imagery

adjectives were more effective in facilitating performau,..e in the A-N than

in the N-A order. When low imagery adjectives were employed, the N-A order

was more effective than the A-N order whether high or low imagery Llouns were

used. These results imply that it is the rated imagery of the stimulus

member of the pair that is most influential in its effect on rate of learning

and retention. It is the concreteness of the stimulus rather than its form

class that is the important variable. In contrast, the effect of meaningfulness

of the response member has been found to be more influential in facilitating

performance (lnderwood & Schulz, 1960).
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Although the results concerning individual differences in imagery

ability were only suggestive, they are of theoretical importance. As

Ernest and Paivio (1969) indicate, "Whether the imagery hypothesis may be

.extended to encompass individual differences in imagery ability is of

considerable theoretical Import. Successful predictions 'of performance

based on such differences would provide further convergent evidence that a

common intervening process is involved whether imagery is defined by stimulus

attributes, mnemonic instructions, or individual differences" (p. 181). The

present data indicate that high-imagers have an advantage over low-imagers

when the stimulus is of low rated imagery. On the other hand, there is less

difference in performance between the two groups when the stimulus is of

high rated imagery. From these data, it appears that imagery ability affects

performance for the same reasons that concrete stimuli do. When stimuli are

concrete there is no further advantage to be gained by having high imagery

ability; the stimuli are equally discriminable to both high and low Imagers.

However, when stimuli are of low-rated Imagery, that is, when they are

abstract, their ambiguity can be lessened by the Imaginal-ability of the high

imager.

Though these data by themselves are of marginal significance, they

gain Importance when coupled with the repults of earlier studies. Thus,

Ernest and Paivio (1969) found that incidental recall was consistently better

for high Imagers than for low imagers. They (Ernest &.Palvio, 1971) also

found that-, as measured by reaction times to elicit a verbal'associate or to

arouse an image, the high imager's performance was superior (i.e., latencies

were shorter) to that of the low imager when the stimuli were abstract. The

findings of the present study support this result. Of further support to

this hypothesis is the study by Paivio & Poth (1970) whose Ss were required to
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either write sentences or draw pictures for a verbal mediation condition,

or an imagery mediation condition, respectively. They found that verbal

mediation facilitated the learning of abstract pairs, while imagery

facilitated the learning of concrete pairs. However, in another condition,

the Ss were merely provided mediation instructions (i.e., to generate

either verbal or imaginal mediators) but were not required to employ

sentences or drawings. Under this circumstance imagery was found to be

better than verbal mediation for abstract paira. This finding suggests that

abstract pairs can be more easily learned with the aid of imagery processes.

Thus, if imagery instructions,are available but hot forced upon S (Palmist &
;

Foth, 1970) or if S has high imagery ability (Ernest Sc. Paivio, 1971) there

will be a positive effect upon abstract pair learning. Other evidence suggests

that imagery ability may affect learning of abstract pairs differently from

the recall of pictorial or verbal stimuli. Thus, Stewart .(1965) and Kuhlulan

.(1960) found that high-imagers recalled more items presented in pictorial

than in verbal form, while the low-imagers recalled more verbal than pictorial

items. Accordingly, it is hypothesized that acquisition_and retrieval

strategies generated in the free-recall task emplOyed by Stewart and Kuhlman

differ from those generated in a word-association or paired-associate learning

task. Clustering and subjective organization based on pictures versus words

in a free-recall task Implies a preference for a given strategy (i.e., imaging)

over another (e.g., employing verbal mediators). On the other hand, the

effect of imagery in paired-associate learning iMplies the ability of the

individual to employ a strategy that efficiently transforMs the stimulus to

a form necessary for effective hook-up with the response. Although imagery

ability appears to be functionally related to learning and memory there is

still insufficient evidence to indicate that this ability-reflects the same
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process as that suggested by experimental manipuletions of word imagery

(Ernest and Paivio, 1969, p. 182). -Nevertheless, the dara.from the present-

experiment strongly suggest that this,may bethe case.
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Footnotes

1
In a previous analysis Presentation List was included as e factor. It

was not significant as a main effect but was involved in a sigrdficant

interaction with Stimulus Imagery (2_ < .05 > .01) and in a five way

interaction with Pre,..entation Order, Individual Aptitude, Recall Trials,

and Response Imagery (2. < .05 > .01). Because the items in the list were

selected at random there was no exnlanation for these differences.

Inasmuch as the differences were not disordinal (in the interaction with

Stimulus Imagery) or systematic in the five-way interaction, these

interactions were disregarded in subsequent analyses.
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The Retrieval of Abstract and Concrete Materials

By High and Low Imagers Employing Imaginal and Verbal Mediation

With Abstract and Concrete Mnemnic Aids

Francis J. Di Vesta ari Phyllis M. Sunshine

On the basis of a review of an extermive number of studies, Paivio

(1969b) has suggested that a two stage model was implied for associative

learning of noun pairs. Thus, the meaning of concrete nouns is acquired

through both direct experience with the referent and association with

other words. The consequence is that either verbal associations or

nonverbal images might be evoked by theae nouns to influence learning and

recall. The meanings of abstract words, on the other hand, are acquired

primarily, if not exclusively, through intraverbal experience.

Accordingly, abstract words tend to elicit verbal rather than imaginal

associations. Stated in a slightly different manner, the learner

confronted with a task consisting of associating concrete nouns might

employ both verbal and imaginal processes or strategies. However,

either because he has a preference for using images or because images

are more available than words, the learner tends to use the imagery

strategy with concrete words. This conclusion is supported by both the

subjects' subjective reports and by comparison of learning scores under

the two strategies. Confronted with a task in which he is required to

associate abstract terms, the learner employs the strategy emphasizing

verbal association.
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While a number of experimental procedures have been used to test

these hypotheses, two methods in particular are of concern in the

present study. One of these methods employs the "one is a bun" mnemonic

device for facilitating recall. The jingle in this mnemonic aid can be

composed of concrete pegwords, in which case it should facilitate the

use of an imagery strategy, or it can be composed of abstract pegwords

thereby facilitating the use of a verbal strategy. In the other

research method of concern here instructions are employed to induce the

subject to use either imagery or verbal associations when associating

the word-pairs. On occasion both repetition-set and no-set conditions

have been incorporated into the design as controls (e.g., Paivio &

Yuille, 1969). Inasmuch as com arison with the latter two treatments

indicate a clear superiority of verbal and imaginal processes for

learning abstract and concrete pairs, respectively, the control

conditions were not considered further for the present study.

Induction of these sets, through instructions only, does not always

provide a strong effect. Accordingly, the procedure had been modified

by Paivio & Foth (1970) by requiring the subject, in the imaginal set

treatment, to draw a picture linking the pegword to its serial co.ovterpart

in the list to be learned; and by requiring the subject, in the verbal

set treatment, to write a sentence using the two words. The importance

of these methodological variations for the present investigation is

that a means by which strategies can be manipulated is provided. Since

both procedures influence the use of strategies in the same way (which,

incidentally, is comparable to the effect of concreteness-abstractness

described above) it was hypothesized that the use of the two methods in
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0 crossed design, where the subject's task was to learn concrete and

abstract lists, would result in further enhancement of the effect.

By employing these two treatments in conjunction with groups of

high and low imagers it was hypothesized that the strategies used by

subjects would become explicit in the ability of the two groups to

learn and recall concrete and abst::act lists. More specifically, it

was hypothesized that since both verbal and imaginal processes could

be used effectively with concrete materials, both groups of subjects

would perform equally well on the task (see Ernest & Paivio, 1971).

However, since the abstract list was assumed to be more easily associated

to other words by verbal processes, the performance of the low-imagers

would be especially hindered when forced to employ imaginal processes

with the abstract mnemonic in learning an abstract list. Thus, the

present study 7:7as an attempt to explore the possibility that "... the

[effects of the] three classes of independent variables [in studies of

imagery] - stimulus attributes, experimentally manipulated mediators,

and individual differerces [in imagery-ability]-... are mediated by

common intervening processes" (Pelvic), 1969b, p. 259).

Method

pesign

The overall design of this study required that the subjects first

learn (memorize) a jingle which was to serve as a conceptual peg for

later learning tasks. Half of the subjects learned a jingle in which

the critical words were concrete; the remaining subjects learned a

jingle in which the critical words were abstract. These two treatments

were orthogonally crossed with tuo mediational modes. Thus, when using
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the jingle as a mnemonic aid half of the subjects were required to

employ it within an imagery-set, that is, they were to literally draw

pictures, while the other half were to employ the jingle in a verbal

set, that is, they were to write sentences to link the elements of the

jingle with the new material to be learned. The Jingles and sets were

used to learn four different lists of words, two of which were comprised

of concrete nouns and the other two were comprised of abstract nouns.

Tests for recall of each list were administered immediately after

learning the list and tests for -.ecall of words in all lists were

administered at the conclusion of the experiment. The subjects were

selected on the basis of their imagery scores with half being high

imagers and the other half low imagers. Where all variables were

incorporated, the design implied a mixed analysis of variance with three

between-subjects variables and one within-subjects variable.

Subjects

The subjects were 160 undergraduate students enrolled in the

introductory educational psychology course at The Pennsylvania State

University. They received credit toward their course grade for

participating in the experiment.

Selection of Imagery Groups

Prior to the conduct of the experiment proper, 345 subjects

were administered the Space Thinking (Flags) test (Thurstone & Jeffrey,

1959), the Space Relations test of the Differential Aptitude Test

Battery (Bennett, Seashore & Wesman, 1963), and the Gottschaldt Figures

Test as described by Thurstone (1944). A factor score for each subject

was obtained following the procedure described by Glass and Maguire (1966)
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in whiCi che raw test scores are weighted by their respective factor

loadings. These loadings were obtained from a factor analysis conducted

previously and described in an earlier report by Di Vesta, Ingersoll, &

Sunshine (1971, in press). The 80 subjects with the highest factor

scores were characterized as the high Laagers and those 80 with the

lowest scores were characterized as low imagers. The subjects within

each of these groups were randomly assigned to each of the four

experimental treatments involved in the mnemonic aid variable crossed

with the mediational mode variable. The only restriction in the

random assignment of subjects was that there would be an equal number

of subjects (n = 20) in each cell of the design.

Materials

Serial learning lists. The 40 words used to construct the lists

for the serial learning tasks were selected from the concreteness (C),

imagery (I), and meaningfulness (m) norms reported by Paivio, Yuille, &

Madigan (1968). Of the words selected, 20 were abstract and low on

rated imagery and 20 were concrete and high on rated imagery. The two

groups of words were equivalent in m. The means of the different

attributes for the concrete (C) and abstract (A) lists, respectively,

were: X = 6.54 andi = 2.90 for imagery-ratings; X = 6.91 and 5Z= 2.11

for concreteness-ratings; and X = 6.13 and X = 5.50 for m, each of these

latter two means is SD = ±0.3 from the mean m value of all words in

Paivio, et al.'s norms. Two lists, of ten concrete nouns in each list

were constructed by randomly selecting words from the initial list of

20 concrete nouns. A similar procedure was employed in constructing

two lists of ten abstract nouns. The lists; are presented in Table 1.
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Table 1

Rated Imagery, Concreteness, and m-values for all Words

In the Concrete and Abstract Serial Learning Lists

List 1 - Concrete

Word Imagery Latency Concreteness Rating Meaningfulness

Piano 6.70 6.85 6.40

Candy 6.63 6.56 6.39

Accordian 6.50 7.00 5.89

Steamer 6.53 6.94 6.32

Dress 6.53 6.93 5.68

Elbow 6.30 6.94 5.16

Mule 6.60 6.96 6.12

Cigar 6.80 6.96 6.22

Frog 6.73 6.96 6.56

Macaroni 6.47 7.00 5.48

Mean 6.58 6.91 6.02

List 2 - Concrete

Word

Library 6.73 6.87 6.40

qicull 6.47 6.96 6.64

Tweezers 6.57 6.93 5.80

Engine 6.33 6.76 6.08

Corpse 6.50 6-89 6.52

Building 6.40 6.94 5.48

Headlight 6.43 6.90 6 32

Pipe 6.43 6.90 6.20

Leopard 6.77 7.00 6.83

Nail 6.50 6.96 6.08

Mean 6.51 6.91 6.24

Average of
Concrete
Lists X = 6.54 = 6.91 = 6.13

(m)
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Table la

Rated Imagery, Concreteness, and m-values for all Words

In the Concrete and Abstract Serial Learning Lists

List 3 - Abstract

Word Imagery Latency Concreteness Rating Meaningfulness (m)

Adversity 2.80 2.03 5.06

Belief 2.73 1.55 5.24

Ego 2.90 1.93 5.72

Irony 2.83 2.10 5.25

Rating 2.60 2.66 5.12

Hypothesis 2.40 2.25 5.36

Emancipation 3,20 2.49 5.20

Deceit 3.3U 1.66 4.92

Exclusion 2.80 2.41 5-32

Ability 2.67 2.03 5.60

Mean 2.82 2.11 5.28

List 4 - Abstract

Word

r-riai.Q 3.43 2.81 5.44

Mercy 3.40 1.59 5.20

Satire 3.37 2.33 5.67

Magnitude 2.50 3.03 5.68

Knowledge 2.97 1.56 6.36

Perception 3.17 2.33 5.80

Democracy 2.47 1.79 5.72

Intellect 2.93 1.83 5.56

Welfare 3.17 2.35 6.16

Chance 2.50 1.51 3.61

Mean 2.99 2.11 5.72

Average of
Abstract
Lists X = 2.90 5E - 2.11 iE = 5.50
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Jingle words. The concrete and abstract jingle words were

selected fr'm a pool of 25 words rhyming with the numbers one to ten.

The initial pool of words was obtained by searching two dictionaries

(Stillman, 1965; Wood, 1936) of rhyming words. The nouns were rated by

15 subjects for the ease with which they evoked sensory images on a

seven-point scale (Paivio, et al., 1968). Concreteness was also rated

on a seven-point scale bounded by the terms abstract and concrete.

Concreteness was defined in terms of the directness of sensory reference

as used by Spreen & Schulz (1966). The production of data regarding

meaningfulness (m) was accomplished by requiring 15 subjects to

associate as many words as possible, within 30-secs., to each noun.

The procedure described by Noble (1952) was used to obtain the m values

for these words.

The mean C and I ratings of the nouns selected for the jingle with

concrete pegwords were X = 6.06 and X = 6.72, respectively; while the

mean C and I ratings of the nouns sPlected for the jingle with the

abstract pegwords were X = 1.86 and X = 2.52, respectively. The mean m

of the concrete nouns was 6.05 and of the abstract nouns it was 5.95.

Thus, the jingle words differed on the basis of imagery and concreteness

but were essentailly the same on the basis of meaningfulness.

The wcrds selected for the jingle comprised of concrete nouns were:

one-bun; two-shoe; three-tree; four-door; five-hive; six-sticks; seven-

leaven; eight-gate; nine-wine; and ten-hen. The words selected for the

jingle comprised of abstract nouns were: one-fun; two-review; three-

spree; four-chore; five-tithe; six-rhetoric; seven-heaven; eight-fate;

nine-divine; ten-amen.

1 4-4.
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Procedure

The subjects were administered the experimental tasks in groups of

two to four. At the outset, they were instructed in the reporting of

verbal and imaginal mediation. Each person was given a stopwatch and

instructed on its use in order to time himself at each task. After

practice in using the stopwatch for two to three minutes, they memorized

either the concrete or abstract jingle until the criterion of two

successively correct recitatio.3 without error was reached. The

experimenter then read aloud one of two sets of instructions depending

upon tcle treatment being administered, i.e., the subjects were instructed

to employ an imagery-set or a verbal set in performing the tasks. In

the use of the imagery-set the subjects were instructed to connect,

with a mental picture or image, each noun in the list to be learned with

the jingle noun in the corresponding serial position and to record his

connection by drawing a picture, however crude it might be. The

verbal-set required subjects to relate, by forming a sentence or phrase,

each noun in the list to the jingle noun in the corresponding serial

position and to record his connection in verbal form. Subjects were

reminded, before each list to be memorized had been read, to reset their

stopwatches.

Following tht, preliminary instructions, the subjects were given two

concrete noun-pairs and one abstract noun-pair in order to practice

the use of the jingle and mediational set. Tne experimenter then read

aloud the first noun in the list, and instructed the subjects to "start"

at which time the watches were started. The subject stopped the watch

as soon as he formed the complete mental image or verbalization. After

the connection was recorded the subject recorded the time to the nearest
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second needed to form the link-up. The subjects were tested for serial

recall after each of the four lists was presented.

The presentation of the four lists were counterbalanced among

subjects by the use of a simple Latin-square to minimize the possible

effects on recall of the order in which the lists were presented. After

the recall test for the last list the experimenter asked the subjects

to recall all of the words from the four lists that were in the first

position, all .Df the words from the four lists that were in the second

position and so on to the words in the tenth position, to determine how

many of the 40 words the subject could retrieve.

Results

Several measures of performance were obtained in,tiaJing number

of concrete- and abstract-word omissions after each list was memorized,

intrusions from one list to another in recall sessions immediately

after each list, omissions in the final recall task, intrusions from

one list to another in the final recall task, and latencies in arriving

at an association during the memorization task itself. Overall inter-

correlations between the imagery-ability measure and each of these

dependent variables indicated relatively high interrelationships among

the measures. Accordingly, it was decided that the most eff-Lcient

procedure was to perform analyses of the liatencies in arriving at an

association between the mnemonic aid (jingle) and the words in the list

to be memorized; total errors, separately for concrete and abstract

lists, made during the recall tasks after each list; and total errors

of both types made on the final recall task. Mixed analyses of

variances were made of each measure. In each analysis the between-subjects
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variables were level of imagery-ability (high or low imagers), kind of

mediator (pictorial or verbal), kind of mnemonic aid (concrete or

abstract pegwords). The within-subjects variable was kind of list

(concrete words or abstract words) to be learned. The analyses based

on these measures are summarized in Table 2. Since a triple-interaction

involving imagctry-ability, mediational set, and kind of list was

obtained in the analysis of errors made on the final recall task,

separate factorial analyses of variance, based only on the between-

subjects variables, were routinely made for error scores on the concrete

lista and for error-scores on the abstzact lists of words. The results

of these subanalyses are reported below only where it seemed necessary

to do so in crder to clarify the locus of a given effect.

Latency Measures

The initial analysis involved the measure of time, is. seconds, to

arrive at an association between the pegword in the mnemonic aid and

the corresponding word in the list to be memorized. This analysis

yielded F (1,152) = 18.01, 2. < .01, for the main effect due to the

kind of mediational set; F (1,152) = 10.11, 2. < .01 for the main effect

due to tae kind of mnemonic aid; and F (1,152) = 14.99, D < .01 for the

main effect due to kind of list memorized.

The time taken to arrive at an association by subjects who were to

use a picture (imaginal set) in linking the pegword with a list word

was longer on the average (X = 138.14 secs.) than that taken by subjects

who linked the two sets of words via a sentence or verbal set

(X = 99.69 secs.). It took less time to link each of the concrete

words (X = 104.52 secs.) with its corresponding pegword than it did to

link each of the abstract words (X =' 133.32 sec.).
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Table 2

Summary of Analyses of Variance of Recall Errors

Source

Between-subjects

df

Latency
a

MS F

Errors

Immediate Recall

MS F

Errors

Final Recall

MS

Imagel-y (A) 1 18942 2.89 147.15 8.97* 277.51 11.1G*

Mediators (B) 1 118272 18.01* .70 .04 4.05 0.16

Mnemonic (C) 1 66355 10.11* 302.25 18.42* 515.?.1 20.76*

A x B 1 7527 1.15 169.65 10.34* 357.01 14.39*

A x C 1 22916 349** 11.63 0.71 2.45 0.10

B x C 1 588 0.09 104.65 6.38** 143.11 5.77**

AxBxC 1 5461 0.83 48.83 2.98 115.20 4.64**

Error (b) 152 6566 16.41 24.82

Within-subjects

Lists (J) 1 25920 14.99* 580.50 64.76* 1748.45 256.57*

A x J 1 2464 1.43 0.08 0.01 2.11 0.31

B x J 1 2565 1.48 24.75 2.76 20.00 2.94

C x J 1 610 0.35 0.53 .06 78.01 11.45*

AxBxJ 1 485 0.28 2.28 .25 37.81 5.55**

AxCxJ 1 262 0.15 0.38 .04 4.50 0.07

BxCxJ 1 2952 1.71 1.38 .15 3.12 0.05

Ax8xCxJ1 768 0.44 1.40 1.57 0.00 0.00

Error (w) 152 1729 8.96 6.81

a Decimal places have been dropped for mean squares of analysis of

latency sGores.

2. < .01

< .06
* *



The effect due to the interaction between imagery ability and

kind of mnemonic aid used yielded F (i,152) = 3.49, < .06. The

means related to the interaction between imagery-ability and kind of

mnemonic aid employed indicated the difference in time taken by high

imagers (i = 105.29 secs.) and low imagers (X = 103.75 secs.) when

using the concrete mnemonic was not significant. However, when the

high imagers used the abstract mnemonic they took an average of

117.16 secs. for linking each words to !_ts conceptual peg while the

low imagers required an average of 149.47 secs. This fiading is

consistent with predictions form Paivio's two-stage association model.

The main effect due to imagery and the remaining interactions were

found not to be significant (.a > .10).

Errors on the Lnmediate Recall Task

The total number of errors made on recall after each list were

analyzed via a mixed analysis of variance. The score for the number

of errors was based on the summed omissions and intrusions. Thus,

the score represents the exact opposite of the number of correct

responses. This analysis indicated that the difference between imagery -

ability groups was significant, F (1,152) = 8.97, E < .01; that there

was a significant main effect due to mnemonic aids, F (1,152) = 18.42,

.2. < .01; and a significant main effect due to kind of list memorized,

F (1,152) = 64.76, .p_ < .01. In addition, the analysis revealed

significant interactions between imagery-ability and kind of mediator,

F (1,152) = 10.34, .2. < .01; between mediators and mnemonic aids,

F (1,152) = 6.38, E < .05.
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The differences in mean number of errors among groups indicated

in the aforegoing analyses, are summarized in Table 3. In brief,

these data indicate that high tmagers made significantly fewer errors

(X = 3.36) than low imagers (X = 6.17) when imaginal sets were used.

However, the difference in means for the two groups (X = 4.73 and

X = 4.62 for high and low tmagers, respectively) was not significant

when verbal mediators were used. Additionally supportive of the notion

that imagery facilitates learning and recall is the finding that fewer

errors were made with concrete mnemonic aids (X = 3.75) than with

abstract mnemonic aids (X = 5.69) and that this difference is

considerably greater when imaginal mediators (difference = 3.09) were

used than when verbal mediators (difference = 0.79) were used. There

is a hint in this analysis of the interaction between imagery and

treatments which appears strongly in the analysis of the final recall

data presented immediately below. Thus, in the present analysis high

imagers made fewer errors (X = 2.40) than low imagers (X = 4.05) when

imaginal mediators were used with concrete mnemonic devices, t = 1.28,

2_ < .10. Low imagers were especially hindered a = 8.30) when using

imaginal mediators and abstract mnemonic devices conjunctively compared

to high imagers (X= 4.33), t = 3.09, 2 < .01. When using the verbal

set with concrete mnemonic aids high imagers tend to make slightly

fewer errors (X = 4.13) than low imagers (R - 4.42); and when a verbal

set is used with abstract mnemonic-aid high imagers make more errors

(X = 5.33) than do low imagers (X = 4.83). However, the interaction

represented by these means is not significant (p. > .10).
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Table 3

Summary of Mean Number of Errors Made on the Recall Task,

Immediately After Each List Presentation, by High and Low Imagers

Employing Concrete and Abstract Mnemonics Under Conditions of

Imaginal and Verbal Mediation

Imagery-

Ability

Kind of Mnemonic

Concrete Abstract
Mnemonic Mnemonic

Overall

Imaginal-set

High Imagers 2.40 4.33 3.36

Low Imagers 4.05 8.30 6.17

Total 3.22 6.31 4.76

Verbal-set

High Imagers 4.13 5.33 4.73

Low Imagers 4.42 4.83 4.62

Total 4.28 5.07 4.67

Overall 3.75 5.69 4.72
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Errors on the Final Recall Task

The analysis of errors in the final recall task was based on the

score involving all incorrect respcmses

words in given positions from all lists

and omissions made in recalling

after the four lists had been

memorized. In this analysis the effect due to imagery-ability yielded

F (1,152) = 11.18, 2. < .01; that due to kind of mnemonic aid yielded

F (1,152) = 20.76, IL < .01; and the effect due to lists yielded F (1,152)

256.67, 2. < .01. Of the first order intei:actions three were found to be

significant. These were F (1,152) = 34.39, 2 < .01, for the interaction

between imagery-ability and kind of mediational set; F (1,152) = 5.77,

< .05 for the interaction between mediational set and mnemonic aids;

and F (1,152) = 11.45, 2 < .01 for the interaction between kind of

mnemonic aids and kind of lists. These main effects and interactions

must be further qualified by the significant second-order interaction

between imagery-ability, mediational set and mnemonic aids which

yielded F (1,152) = 4.64, 2. < .05, and between imagery-ability,

mediational set and kind of list which yielded F (1,152) = 5.55, 2 < .05.

The mean number of errors for these effects are summarized in

Tables 4 and 5. The reader will note that high imagers made fewer

errors a = 5.60) than low imagers (IT = 9.60) when using imaginal

mediators. On the other hand, there is no difference between the two

groups when verbal mediators are used, high imagers made an average of

7.96 errors while low imagers averaged 7.71 errors. The performance

of high imagers was particularly facilitated when they used imaginal

mediators with concrete mnemonic aids (X = 4.37) and concrete words

(X = 3.80). The low imagers were hindered to a considerable degree

when they employed imaginal mediators with the abstract mnemonic aid
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Table 4

Summary of Mean Number of Errors Made During Final Recall

By High and Low Imagers Employing Imaginal and Verbal Mediators

In Learning Concrete and Abstract Lists

Imagery

Ability

Kind of List

Concrete Abstract

Row

Means

Imaginal-mediator

High Imagers 3.80 7.45 5.60

Low Imagers 7.25 11.95 9.60

Sub-means 5.53 9.70 7.61

Verbal-mediator

High Imagers 4.95 10.98 7.96

Low Imagers 5.58 9.88 7.71

Sub-means 5.25 10.43 7.83

Column means 5.39 10.06 7..72
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Table 5

Summary of Mean Number of Errors Made During Final Recall

By High and Low Imagers Employing Concrete and Abstract Mnemonics

With Imaginal and Verbal Mediators

Imagery

Ability

Kind of Mnemonid

Concrete Abstract
Mnemonic Mnemonic

Row

Means

Imaginal Mediator

High Imagers 4.37 6.87 5.63

Low Imagers 6.97 12.22 9.60

Sub-means 5.67 9.55 7.61

Verbal Mediator

High Imagers 6.85 9.08 7.96

Low Imagers 7.63 7.80 7.71

Sub-means 7.24 8.43 7.83

Column means 6.46 8.99 7.72



a = 12.22) and with the abstract word-list a = 11.95). Multiple

comparisons made of the data presented in Tables 4 and 5 via the

t-test indicate only the differences between high and low imagers

employing the imaginal mediator with abstract lists (t = 3.31) or with

abstract mnemonics (t = 3.38) were significant (2_ < .01). The interaction

lietween imagery ability and kind of list in the verbal mediation condition

yielded F = 1.87, 2_ < .065.

In general, high imagers always made fewer errors than did low

imagers when imaginal mediators were used. High imagers retained this

advantage, although to a considerably lesser degree, when verbal

mediators were used with the concrete mnemonic and concrete word list.

However, the low imagers made fewer errors than high imagers when

learning the abstract word lists or when using the abstract mnemonic

when verbal mediators were used. Thus, while the analysis of results

on delayed recall are in general agreement with those obtained for

immediate recall, the differences obtained are larger. Accordingly,

it appears that one condition for identifying aptitude by treatment

interactions is the examination of its influence of imagery, under

conditions comparable to those in the present experiment, over longer

delay periods, perhaps a delay of a week or two.

Discussion

The results of this study clearly imply that rated imagery (i.e.,

concreteness) as a stimulus attribute, imaginal strategy as a

mediational process, and imagery-ability as an individual difference

variable are similarly related to performance and recall. Thus, pairs

of concrete nouns are acquired more easily than pairs of abstract nouns,



an imaginal mediational strategy yields fewer errors than a verbal

mediational strategy, and learners with high imagery-ability produce

fewer errors than those with low imagery-ability.

The critical comparisons for this study, however, involved the

interactions among these variables, particularly the performance of

high and low imagers when learning word-pairs comprised of abstract

stimuli or when using abstract mnemonics under sets to employ imaginal

rather than verbal processes. With respect to these relationships

it was found that for the immediate recall task, the high imagers

performed significantly better than low imagers when the abstract

mnemonic device was combined with the imaginal set. In no other

condition was the high imagery group superior to the low imagery group

on this task. The same result was obtained in the final (delayed) recall

task. The concreteness of words within lists a- a variable interacting

with imagery ability was not supported when imaginal mediators were

used; i.e., the low imagers made significantly more errors than high

imagers on both kinds of lists when imaginal mediators were used.

However, the interaction between imagery ability and kind of list on the

final recall task indicated a tendency for high imagers to perform

better on the concrete task and low imagers to perform better on the

abstract task when verbal mediators were used. Furthermore, in all

comparisons with either abstract word lists or mnemonic devices with

abstract pegwords, low imagers performed significantly (2. < .01) better

with verbal sets than with imaginal sets.

It would appear that the two-stage model requires, and has received

in this study, both kinds of support when comparing the performance of

high and low imagers. Thus, high imagers when learning abstract stimuli
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impose an imagery strategy on the material being learned. When required

(i.e., forced) to use this strategy they can perform effectively.

However,because they typically employ an imaginal strategy in processing

information, if required to use another strategy, such as a verbal one,

they perform much more poorly than the low imagers who, presumably,

employ other strategies to better advantage than the imagery one.

Conversely, the low imager who does not employ imagery to good advantage

has difficulty in using the imaginal set, in fact his performance is

seriously hampered when compared to his performance under the verbal

set. Thus, the hypotheees regarding the two-stage model and the role of

imagery ability in associative learning are provided considerable

support in the present study.

A major difficulty in conducting studies on trait by treatment

interactions appears to be in determining how the trait is to be

measured. Thus, in the present study, high imagers perform about as

expected. However, low imagers are not really to be considered

verbalizers. It is not clear what their dominant strategy is except

that they are people deficient in some strategy (i.e., in imagery-

ability) without knowing their strengths. Yet some means of identifying

a group with a strategy that is "opposite" to imagery (verbalizers?) in

the same way that imaginal processes are "opposed" to verbal processes

is clearly required. Upon analysis, identification of a strategy such

as that of verbalizing may be found to be a difficult task. Are

verbalizers learners who are verbally fluent? with excellent vocabularies?

with flawless language habits? with good reading comprehension? a

composite of all of these? A general verbal trait or ability can be
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easily identified; a trait closely related to the acquisition of

associates may be a much more difficult task.

Nevertheless, the overall results of this study clearly indicate

that whatever has been measured by the battery of "imagery" tests is

definitely related to the Erocessilv of information by the learner.

Thus, the major distinction between high and low imagers is at least in

their ability, or preference, to use Imagery over some other learning-

recall strategy. When conditions favor the use of this strategy the

high imager is at an advantage. This general conclusion is supportive

of the two-stage model of associative learning and is comparable to a

result reported by Yuille & Paivio (1967) who found that mediation

latency was unrelated to stimulus concreteness and mediation set when

concrete stimuli were employed but that imagery set was significantly

inferior to verbal set when abstract stimuli were used. In the presert

study the parallel comparison is of the performance of low imagers

employing imaginal and verbal sets with abstract mnemonics or lists. In

each of these comparisons, theperformance of the low imager is hindered

when he is forced to employ imaginal mediators, but is unimpaired when

he is forced to use verbal mediators.

In summary, the reasoning and results of the present study indicate

that the relationships between traits and treatments may be in the

ability of the individual to deal with the task in general, his

receptivity to, or preference for, certain kinds of stimuli over others,

or the strategies by which he attacks a task or processes the information.

Stewart (1965) and Hollenberg (1970) both assumed that imagery-ability

affected the receptivity to stimuli and accordingly their investigations

compared the acquisition and recall of learners when presented pictorial
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and verbal stimuli. Without minimizing the importance of presentation

mode as a variable in learning, the present study suggests that the

manner in which the learner processes the material, in terms of the

task requirement (also see Ernest & Paivio, 1969), is as important as

the effects of manner of presentation. For an understanding of the

dynamics of the learning process including the role of individual

differences on performance, it may be more important.
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Summary

The Effect of Context Modality on Acquisition and Transfer

By Imagers and Non-Imagers*

Study Director: Steven M. Ross

Advisor: Francis J. Di Vesta

Technical Problem .

This study investigated the conditions under which individuals

who differ in imagery abilities acquire and transfer concepts that are

incidentally expressed by pictorial or verbal contexts. It has been

shown in an earlier investigation (Di Vesta & Ross, 1970) that the

relatedness or meaningfulness of a verbal context has demonstrable

effects upon the learning and transfer of paired-associates. Specifically,

it was determined that a related context, i.e., one which is similar in

meaning or categorically relatable to the stimulus side of the pair,

elicits conceptualizing tendencies in the learner that interfere with

specific item learning but facilitate conceptual transfer.

The present study extended the earlier one by manipulating the

modality of the context, and also by incorporating imagery ability as an

individual difference variable. It was hypothesized that since imagers

would be more receptive to pictorial than to verbal contextual cues,

This is an abstract of a master's thesis in preparation at the time
the present report was being prepared.
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they would acquire the pictorially expressed concept more readily than

non-imagers. Non-imagers, on the other hand, were expected to be less

influenced by context modality and therefore able to learn concepts

expressed either pictorially or verbally with equal facility.

General Methodology

The experiment consisted of two phases: learning and transfer.

During the learning phase, subjects learned a list of paired-associates

to a criterion of one errorless trial. In one condition, two context

words that were meaningfully related to each other and to the specific

stimulus elements, were placed between the stimulus and response

positions of all word-pairs. In a second condition the context was

identical in meaning and similarly positione6 as in the first condition

but was presented pictorially. In a third condition no context of any

kind was present. All stimuli were mounted on slides and presented by

means of a carousel projector.

During the transfer phase, subjects learned a new llat of

paired-associates. Each word-pair in the list was comprised of the

original response element from the learning phase list and a new

stimulus. Context words were eliminated in the transfer phase. In

one set of conditions the new stimulus word was categorically related

to the original stimulus and to the context presented during the

learning phase. In the other set'Of conditions the new stimulus was

related only to the original stimulus, but not to the context. Thus,

depending upon condition, subjects were required to transfer to a concept

that was either identical or alternate to that of the learning context.
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Technical Results

The analysis for the learning phase of the experiment indicated

that the aptitude-by-treatment interaction involving imagery ability mad

context modality was significant. The direction of the data revealed

that there were no differences in recall between imagers and non-imagers

in the verbal context condition but that imagers were highly superior

in both the picture context and no-context conditions. There were no

significant differences overall between the context variations.

The analysis of data for the transfer phase indicated that

performance on the same-concept transfer task was significantly better

than performance on the alternate-concept transfer task. More

important, however, was the finding that this difference was not

pronounced when the pictorial context, as opposed to verbal context,

was employed in the learning phase. Imagery ability did not

significantly interact with these factors though the positive effects

of the picture context tended to be slightly greater for imagers than

they were for non-imagers.

Educational Implications

The present investigation involved the assumption that some

individuals, more than others, habitually employ concrete images

in the encoding of informational inputs. Accordingly, it appears

likely that these individuals would demonstrate a greater capacity for

learning from concrete kinds of materials than they would from

materials that were relatively symbolic or abstract.

Though the present findings cannot be interpreted as unconditionally

supportive of the above notion, they clearly imply that modality of
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presentation and relatedness of incidental cues provide constraints

on the storage and transfer of incoming information. It can also be

inferred from this study that, at least during acquisition, high

imagers are more receptive to and more able to effectively process

information that is embedded within a pictorial context than are low

imagers. This suggests that students who demonstrate a preference for

coding via imagery might best benefit from a context of concrete

examples and graphic displays. If this interpretation proves to be

viable then it implies a definite responsibility for the teacher to

adapt the mode of the instruction to the individual preference and

ability of the learner provided economy of acquisition is an important

objective.

Implications for Further Research

In the present study, the effects of imagery as a stimulus attribute

and as an individual difference variable were examined as determinants

of learners' abilities to acquire and transfer information. The

differential performances of imagers and non-imagers under the influence

of pictorial and verbal contexts implies the need to investigate

further the adaptation of instructional techniques to this kind of

individual difference. Of considerable importance would be the

assessment of the generalizability of the above findings and the degree

to wbich they are translatable to applied classroom practices. Further

research might also suggest methods of instruction that provide remedial

assistance for individuals who demonstrate an excessive reliance upon

visual strategies of processing information.
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